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Consumer interest in fermented and functional foods, including kombucha,
continues to grow at exponential rates. However, there is limited research on consumer
demographics, preferences, beliefs, and behaviors related to kombucha consumption. The
purpose of this study was to identify the characteristics of current kombucha consumers,
better understand their preferences and buying habits, and identify groups that could be
likely kombucha consumers in the future. These preferences and identifying factors were
determined via an online consumer survey.
The online survey was launched in February 2021. A total of 2,149 participants
met the inclusion criteria of living in the United States, being at least 18 years of age, and
being willing to participate in and complete the online survey. The first-party survey data
company Dynata recruited and screened respondents continually to meet participation
goals. The data were analyzed to determine relationships between respondents’
kombucha consumption, preferences, habits, and demographics. Overall kombucha
consumption rate among respondents was 21.2%. Kombucha consumption had positive
associations with younger age, higher education levels, and minority racial and ethnic
i

identities. Consumption frequency was also positively associated with younger age and
higher education, and more frequent consumers were also more likely to give kombucha
to minors in the household (p<0.0001), more likely to frequently consume other
fermented foods (p<0.0001), and more likely to prefer kombuchas with higher levels of
particulate matter (p<0.0001). Development of products, research, and marketing to meet
the needs of these consumers, as well as to reach the nearly 80% of potential consumers
who had yet to try kombucha, will be needed for continued growth.
The online survey also contained the BEVQ-15 rapid beverage intake assessment
tool, designed to understand the pattern of beverage consumption in the diet. This
instrument was included to gain insight into how kombucha fit into consumers’ preexisting eating and drinking patterns. Kombucha consumers were more likely to have
higher weekly beverage intake overall, as well as to consume more sugar-sweetened
beverages, alcoholic beverages, and milk beverages than those who do not consume
kombucha (p<0.0001). By designing marketing strategies to reach these more frequent
consumers, producers may effectively position kombucha as a healthy substitute for some
of these other beverages.
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CHAPTER ONE
INTRODUCTION

Fermented foods and functional beverages have seen a rapid surge in consumer
interest as new evidence and new trends celebrate their supposed health benefits (Kim &
Adikhari, 2020). Datassential’s MenuTrends showed a 48% increase in menus offering
fermented foods over the past decade (Finkel, 2021). Kombucha is a prime example of
this trend, as its popularity has exploded over the past half-decade from $1 million in
sales in 2014 to $1.8 billion in 2019, while the total number of brands has increased by
~30% in the past few years, and the market grew at a Continued Annual Growth Rate
(CAGR) of 23% (Kombucha Brewers International, 2021; Kim & Adikhari, 2020). The
same trade organization reports continued growth in natural and conventional retail
channels, so sales of these products are likely to only increase.
Produced by fermentation of sugared black tea by a Symbiotic Community of
Bacteria and Yeast (SCOBY), kombucha is naturally quite sour, resembling vinegar in
taste. This flavor is not universally appealing; industry research has found that
approximately two-thirds of people who try kombucha do not initially like it (Sorvino,
2019). Kombucha is better known for a variety of potential health benefits than for its
flavor, and these health effects are likely a primary motivator for many consumers. One
of the stories around the origin of kombucha is that it was originally brought to Japan to
treat digestive problems that Emperor Inkyo was suffering from (Troitino, 2017). These
proposed benefits cover a wide range of conditions, including positive impacts on blood
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lipids and pressure, protection of the liver and kidneys, anti-cancer effects, improved
immune health, and positive alteration of the intestinal microbiota (Leal et al., 2018).
The positive effect on the microbiome may be the most prominent benefit
associated with kombucha and is generally attributed to the probiotic activity of the many
types of organisms that may be found in kombucha. In 2002, a consensus statement was
published by an expert panel convened by the Food and Agriculture Organization of the
United Nations (FAO) and supported by the World Health Organization (WHO) to
appropriately define probiotics. The statement declared that probiotics are “live
microorganisms which when administered in adequate amounts confer a health benefit on
the host” (Hill et al., 2014). In order for a microbial species or strain to be declared a
probiotic, its beneficial effects must be shown by strong scientific evidence on one or
more health conditions. Furthermore, the probiotic designation is not only speciesspecific but also strain-specific; variations within a species can result in a loss of effect
(Reid et al., 2019). Currently, there are multiple microbial candidates found within
kombucha that may possess probiotic effects, but standardizing strains across brewing
cultures poses a significant challenge (Diguta et al., 2020; Leech et al., 2020)
Many other of the proposed health benefits of kombucha face a similar status.
Several microbes and chemicals may perform a health function, but the evidence for a
specific active factor is hard to come by. For some proposed benefits, such as anti-cancer
activity, the responsible components are usually proposed to be polyphenols, which are
antioxidants naturally found in tea (Chacko et al., 2010). However, these components are
not unique to kombucha, and in some cases, may be reduced by the fermentation process.
With kombucha spiking in popularity only recently, there has been a lack of population2

level research to confirm health benefits, and the sample size would have been relatively
small if the research had been performed. With an increase in kombucha consumers,
interest in further research is rising, thus many of these health questions may soon get
more conclusive answers.
This same rise in the number of people drinking kombucha that may help answer
questions about the health benefits has created new questions about the consumers
themselves. The drink is often stereotyped as being synonymous with the “Millennial”
generation, and there may be some truth to this. Food neophobia tends to be more
common in people 55 years of age or older (Meiselman et al., 2010), so it is likely that
many of these new consumers are in younger age brackets. Aside from age, little is
known about the characteristics of kombucha consumers, their habits, and the motivating
factors behind consumption. This information can help tailor products within the core
consumer demographic while learning about non-consumers can also help identify
potential new markets for expansion. Because of this lack of information, the United
States Department of Agriculture National Institute of Food and Agriculture awarded a
grant to the University of Maine to study the “integrated optimization of microbial,
chemical, and sensory aspects of non-dairy low alcohol fermented beverages kombucha
and water kefir.” This grant provided funding for this consumer survey. The benefit to the
kombucha industry will be a better understanding of their consumers’ preferences and
demographics, as well as markets that are not yet being reached, while the benefit for
consumers will be the development of products better optimized to suit their needs.
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CHAPTER TWO
LITERATURE REVIEW

2.1 History of Fermented Foods
As the second oldest method of food preservation (after drying), the origins of
fermenting food products predate recorded history, and perhaps emerged simultaneously
with agriculture (Tamang et al., 2020). Fermented foods may have been the world’s first
class of value-added products, although the first fermented products likely came about by
accident. Storage of excess milk in animal stomachs would have provided the correct
conditions and organisms present for curdling. Shards of ancient cheese strainers have
been found in Europe dating back 6,000 years, cheese itself has been found in Egyptian
tombs, and references to fermented dairy products are found in ancient Hindu texts from
the subcontinent (Salque et al., 2008; Tamang et al., 2020). In the Middle East, stored
grains exposed to rain mixed with yeasts in the air may have spontaneously fermented,
with archaeological evidence of beer consumption dating back to at least 13,000 BCE
(Liu et al., 2018). Bread and wine followed shortly after beer, fermented vegetables were
already common in Asia 1,500 years ago, and sausages were popular enough in ancient
Greece to be mentioned both in Homer’s Odyssey and by the Greek playwrights
Epicharmus and Aristophanes (Penn Museum, 2020; Jang et al., 2015).
The history of kombucha itself, however, is not so clearly traced. A black tea
beverage fermented by a combination of yeast and bacteria known as a SCOBY
(Symbiotic Culture of Bacteria and Yeast), kombucha is at least 2,000 years old with
records dating to 220 BCE, though it is likely even older (Greenwalt et al., 2000;
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Jayabalan et al., 2014). Originally brewed in the Manchuria region of China (and possibly
the neighboring regions of Eastern Russia), kombucha spread from there to Korea and
Japan, purportedly as a remedy for the Emperor Inkyo’s gut problems, as well as
spreading west into Russia and Eastern Europe (Greenwalt et al, 2000). The beverage
reached western markets largely through German prisoners of war who had been held
captive in Russia and the Balkans during World War I. Even the etymology of the name
reflects this complicated history “Kombucha” seems to be a loanword from Japanese,
where “konbucha” refers to a tea made from kelp; it is thought that Westerners mistook
the word to mean any fermented tea (Algeo & Algeo, 1997). A competing story holds
that the Japanese did call it “kombucha,” after the Korean physician Kombu who
supposedly brought the tea to the aforementioned Emperor (Roitino, 2017). Thus, the
word “kombucha” may originate from a German alteration of a Japanese word for a tea
they named for a Korean man, a tea that originated in China or Russia.
2.2 History of Probiotics
Humans have been consuming fermented foods for millennia and likely used
them for medicinal properties for nearly as long. In addition to the stories of kombucha
and the Japanese emperors, the previously mentioned 6,000-year-old Iranian wine pots
contained medicinal additives with the wine, and the famed Greek physician Hippocrates
believed that “all disease begins in the gut” and named multiple fermented foods among
his recommended lifestyle habits (not all of which have proven wise) (Tsiompanou,
2013). It is only within the past two centuries, however, that science has come to
understand how these products may actually produce health benefits, beginning with the
work of Louis Pasteur, the founder of zymology, the science of fermentation. His work in
5

desirable fermentative organisms was largely centered around yeasts, rather than the
bacteria that now make up most of the known probiotics; his development of the germ
theory of disease identified bacteria solely as harmful organisms (Manchester, 2007).
According to a lecture he gave in 1857, he believed that many positive fermentations we
now know to be bacteria-driven were the product of yeasts, documenting his search for a
“lactic yeast, always present when sugar becomes lactic acid” (Manchester, 2007).
Later, a colleague of Pasteur named Elie Metchnikoff provided support for
positive, probiotic bacteria, proposing that Bulgarian peasants displayed unusual
longevity due to their diets being high in yogurt (Brown & Valiere, 2004). Metchnikoff
believed that toxic bacteria in the gut caused aging and that lactic acid defended against
this effect. He followed his own advice by drinking sour milk daily and promoting lactic
acid bacteria in his written works (Mackowiac, 2013). In more modern times, as it
became better understood among the public that not all bacteria were deleterious,
probiotic products have seen a surge of interest from both consumers and health
researchers. However, national food guidelines have been slower to officially recommend
fermented foods (Bell et al., 2017; Chilton et al., 2015; USDA, 2021). Even countries
with significant fermented food traditions do not specifically recommend fermented
foods in their national guidelines, with the notable exception being India, which
recommends them for pregnant women (Bell et al., 2017; Dietary Guidelines for Indians,
2011). As we shall see later, the primary reason for this is the difficulty of proving the
health claims of either Metchnikoff or manufacturers of probiotic products.
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2.3 Health Benefits of Fermented Foods
Discovering health benefits for whole fermented foods is relatively simpler than
for any individual component, as there are many chemical compounds and fermentative
microbes in a fermented food that may be helpful individually or as a collective. Most of
the proposed health benefits from these foods are speculated to be due to changes these
foods can create in the microbiota, which is the community of microorganisms, helpful
and harmful, that live in the human gastrointestinal (GI) tract. The mechanisms of many
of these changes and their benefits are still being uncovered. However, studies have
shown that both natural and supplemented probiotic foods are able to colonize the
digestive tract with environmental bacteria (Roselli et al., 2021). Understanding these
effects on the intestinal microbiome may be the first step towards understanding the
relationship between fermented foods and health.
As an example that would make Metchnikoff proud, yogurt has been tested as a
possible remedy for Helicobacter pylori infection in children. A 4-week study showed a
reduction both in H. pylori loads and positive alteration in the fecal
Bifidobacterium/Escherichia coli ratio as compared to the control group, suggesting that
the probiotic-containing yogurt was in fact able to exert changes on the human
microbiota (Yang & Sheu, 2012). In a review that included this study, it was also
reported that red wine, Camembert cheese, fermented milk (dairy and soy), kimchi,
sauerkraut, coffee, and fermented tea were also all associated with statistically significant
microbiota shifts, though it is worth noting that not all of these shifts were associated
with any measurable health outcome (Stiemsma et al., 2020). The issue with many of
these studies was the inconsistency of their design. There was a noted lack of intervention
7

studies currently in the literature for most fermented food items. The need for more,
larger, and longer studies of these foods and their microbial effects is a major point of
emphasis in the review and the field as a whole.
In large part, the need for these studies is to understand the mechanisms behind
the observed impact of fermented foods, particularly dairy products, on larger scale
health outcomes. Fermented dairy foods tend to be more widely consumed and more
widely studied than other fermented foods. Studies focusing on gastrointestinal effects
have been available for decades now, and have demonstrated positive impacts on
symptoms like constipation, nausea, bloating, and diarrhea, but associated positive health
outcomes are certainly not limited to the digestive tract (Savaiano & Hutkins, 2021).
Recent population-wide studies from Europe have found that consumption of higher
amounts of fermented dairy products are associated with positive impacts on conditions
as disparate as bladder cancer and cardiovascular disease, while non-fermented dairy
products showed no such association (Sonedstedt et al., 2011; Savaiano & Hutkins,
2021). Similarly, studies of kimchi, which is widely consumed in Korea and other
countries in East Asia, have found associations with a reduction in obesity, cancer rates,
and cholesterol levels in the Korean population, and have also found associations with
decreased insulin resistance in people with pre-diabetes (An et al., 2013; Park et al.,
2014). This is very important information to have, as recommendations for these foods
could be made based on these studies. However, there is an issue with extrapolation of
this information to other foods. Without knowing the mechanism of these effects,
assuming that the effects are inherent to fermentation could lead to claims for other
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fermented foods that are consumed at much lower rates in the population and are thus
harder to gather this large-scale data from.
Without a sufficient basis in research for the specific product, broadly
recommending fermented foods could even be harmful, as some have been found to have
potential negative health effects. For example, another East Asian staple, fish sauce, was
found to be associated with an increased risk of esophageal cancer, though this may be
due to high salt levels and heavy metal contamination (Ke et al, 2002). This drives home
the importance of studying individual fermented foods to determine healthfulness, and
searching for common mechanisms as a predictive measure. There is reason for optimism
as research expands to non-dairy fermented foods, including kombucha. Metagenomic
sequencing of 58 different kinds of fermented foods found that food type (dairy, sugar, or
brine-type fermented foods) were the primary determinant of microbial diversity, and that
dairy foods tended to have the lowest microbial diversity (Leech et al., 2020).
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Figure 2.1 Nutrition label from store-bought kombucha (Kevita, 2021)

As for kombucha itself, a nutrition label for a bottle of Kevita-brand kombucha is
shown in Figure 2.1. Kevita was chosen as it was the most selected choice in a question
about brands from the online consumer survey described in this survey. While the
nutrition information shows that kombucha is low in calories, sugar, sodium, and fat, the
majority of its purported health benefits are associated with the wide array of biochemical
compounds present in the beverage, which are not shown on nutrition labels. These
compounds range from flavonoids and polyphenols, which are inherently present in teas
whether fermented or not and are usually cited as the compounds responsible for
proposed anti-cancer activity, to the organic acids and bacteria load that are the direct
results of fermentation (Villarreal-Soto et al., 2018; Dimidi et al., 2019; Leech et al.,
2020). Based on other products or ex vivo research, the presence of these compounds has
led to broad claims about kombucha’s antioxidant and anti-inflammatory properties,
10

ranging from preventing cancer and diabetes to assisting in weight loss and relieving
symptoms of IBS (Leal et al., 2018). Potential health benefits have been identified in
kombucha samples, including high levels of bacteriocin-producing genes among the
fermentative organisms in the drink (Leech et al., 2020). Bacteriocins are ribosomallysynthesized antimicrobial peptides, and production of them is considered a probiotic trait
(Leech et al., 2020). Additionally, Pediococcus bacterial strains have been isolated from
kombucha that display probiotic activity and show promise for food industry use (Diguta
et al., 2020).
Clinical evidence for these claims, however, has historically been lacking. A 2003
clinical review from Germany found no clinical evidence of human health benefits
associated with kombucha consumption. The review even recommended against its use
due to case reports of suspected liver damage, metabolic acidosis, and cutaneous anthrax
infection, including a fatality (Ernst, 2003), and more recent studies have found risk
associated with overconsumption (Gedela et al., 2016; Holbourn & Hurdman, 2017;
Kovacevic et al., 2014). A decade and a half later, the concern about health risks has
diminished amidst stronger industry standards as kombucha has become more popular,
but the lack of evidence is still apparent (Watawana et al., 2015). As recently as 2018, a
review of 310 research articles on kombucha, using very broad search terminology, found
a grand total of zero empirical human subject studies examining the effect of kombucha
on health or health-related outcomes (Kapp & Sumner, 2019). The few studies that
seemed to hold promise were either unconfirmable, lacked a control group, did not have
Institutional Review Board approval, or a combination of the above issues.
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It is worth noting that a significant number of studies have reported health
benefits from in vitro and in vivo studies either in human models or animals, and these
effects tended to cover as wide a spectrum as has been claimed. Notably, in vitro studies
have found suppressive effects against pathogenic bacteria such as E. coli and H. pylori
that were especially pronounced in the low pH environment inherent to kombucha
(Sreeramulu et al., 2000; Bhattacharya et al., 2016). Animal studies have likewise found
positive effects on the intestinal microbiome of mice and rabbits, as well as improving
leaky gut syndrome symptoms and blood chemistry health indicators (Jung et al., 2018;
Pakravan et al., 2019; Alaei et al., 2020). These studies are in addition to those
discovering probiotic effects of the fermentative microbes (Leech et al., 2020; Diguta et
al., 2020). Despite these promising results, the need for empirical research in human
subjects was glaring, beginning with population-level observational studies and including
cohort, cross-sectional, and clinical trials. Of significant interest to this thesis research is
that a major expected complicating factor for these future research studies will be
controlling for the differing demographics and lifestyles of kombucha drinkers compared
to the general population.
2.4 Health Benefits of Probiotics
With the current body of evidence, probiotics have begun to achieve relatively
widespread use in clinical settings either as routine or experimental treatments, and the
results of these treatments are worthy of examination. Thus far, probiotics have primarily
seen acceptance as treatments for gastrointestinal conditions, particularly multiple
etiologies of diarrhea and functional and inflammatory bowel conditions (Wilkins &
Sequoia, 2017). Gathering evidence to support these uses and expand the scope of
12

probiotics in human treatment has taken years, far longer than research in animal and ex
vivo models, and there are a number of reasons for this delay. First, animal models and ex
vivo trials do not contain the ethical ramifications inherent in gathering data from human
subjects. It is common practice to euthanize study animals and study their tissues and
interior microbiome first-hand, but this is obviously impractical in human trials, though
some similar information can be retrieved from fecal samples. Secondly, humans possess
a heterogeneity of diet and lifestyle factors that is not present in lab animals, which is
almost certain to impact how a shift in their microbiome may affect them (Suez et al.,
2019). The combination of these two factors has not infrequently led to studies that
produce conflicting, if not directly contrasting results. The greatest obstacle for the
continued expansion of the scope and use of probiotics in the clinical setting continues to
be the need for well-conducted and well-reported human trials into the ever-expanding
number of conditions that microflora may be able to treat (Sanders, 2015).
Those specific organisms classified as probiotic through this research are worth
briefly examining, as they may give insights into the benefits we would look to find from
the microorganisms found in kombucha. In contrast to whole foods, probiotic efficacy is
measured as an individual component, rather than a part of a whole, with the
aforementioned difficulty of having to prove results in vivo in the immensely complex
environment of the human body (Hill et al., 2014). While bacterial species number at
least in the tens of millions, the current focus of most (though certainly not all) probiotic
claims and research focuses on 10 main genera of organisms, 9 bacterial and one fungal
(Saccharomyces yeast) (Fijan, 2014). The other genera are Lactobacillus,
Bifidobacterium, Bacillus, Leuconostoc, Enterococcus, Streptococcus, Pediococcus, and
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Escherichia, and the majority of them are (not coincidentally) common food-fermentative
organisms. The FDA does not accept the WHO’s definition of a probiotic and thus has
not approved any health claims for probiotics in the United States. Many of these claims
are still scientifically measurable, however, the same as any other treatment or drug
(Reid, 2012). It is important to note again that the beneficial qualities of probiotics are
strain-specific; it cannot be assumed that all bacteria of a certain genus or even the same
species will replicate an effect.
Lactobacilli are the most thoroughly studied of the major probiotics due to their
presence in a very wide range of fermented foods including yogurt and wine. They are a
major group in the lactic acid bacteria (LAB) subset which metabolize sugars to lactic
acid, and also includes several other of the major probiotics; these are the “yeasts” that
Pasteur was looking for (Grin et al., 2013; Manchester, 2007). Strains from a vast array
of Lactobacilli have returned substantial evidence of beneficial effects on multiple
conditions, including antibiotic-associated diarrhea and recurrent urinary tract infections
(Hempel et al., 2012; Grin et al., 2013). Lactobacillus rhamnosus CRL1505 has been
specifically found to reduce viral-associated pulmonary damage (Zelaya et al., 2014).
These bacteria are also often commonly used in “cocktails” with other common
probiotics, especially the Bifidobacterium, and these mixtures have proven effective
against traveler’s and radiation-induced diarrhea, functional constipation, and have
shown promise against allergic rhinitis (Demers et al., 2013; Chmielewska & Szajewska,
2010; Steiner & Lorentz, 2021). In addition to their use in these cocktails, several species
and strains of Bifidobacterium have proven their own merits, especially for use in infant
populations, with positive impacts on preventing and treating necrotizing enterocolitis
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and moderate ulcerative colitis as well as reducing the risk of food allergy development
in this population (Aloisio et al., 2012; Di Gioia et al., 2014; Isolauri et al., 2012).
Many of the other genera have also shown promising results as part of cocktails,
in ex vivo studies, or as probiotics in general, but otherwise need more research before
they can be recommended to consumers as a preventative treatment. Some bacteria have
been effective in ex vivo trials, while others have been shown as effective probiotics in
animals though not yet in humans. Others, like Enterococcus species, may be effective
but are also very similar to pathogenic bacteria and thus are not generally recognized as
safe (GRAS). An examination of these species would certainly be informative, but an
issue plaguing all these common probiotics for the study of kombucha is that very few of
them are present in significant quantities in the beverage, with one exception.
Saccharomyces yeasts are frequently a component of the SCOBY that ferments
kombucha, and have demonstrated significant health benefits, particularly for
gastrointestinal issues, including anti-inflammatory and anti-pathogenic effects
(Kaźmierczak-Siedlecka et al, 2020). Saccharomyces boulardii in particular is commonly
used, including in the aforementioned combination probiotics, and has an excellent safety
record with extraordinarily rare pathogenic events, though fungemia is possible in the
immunocompromised (McFarland, 2007). In addition to their role in reducing the
incidence of traveler’s diarrhea, S. boulardii has shown itself to be effective regardless of
etiology of that diarrhea, important due to the condition’s continued leading role in
morbidity worldwide (Dinleiyici et al., 2012; Shan et al., 2013). For acute infectious
diarrhea, the type of most concern in a clinical setting, S. boulardii reduced the duration
of diarrhea by an average of a full day, and reduced average hospital stay by 20 hours
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(Szajewska & Mrukowicz, 2005). Repeated studies have also found positive impacts on
numerous chronic bowel conditions, including irritable bowel syndrome (IBS),
inflammatory bowel disease (IBD), ulcerative colitis, and Crohn’s disease (Dinleiyici et
al., 2012; Choi et al., 2011; Guslandi et al., 2000; Guslandi et al., 2003). However, even
translating these findings into support for kombucha’s health benefits is difficult, as the
strain and species that ferments kombucha generally differs significantly from that used
as a probiotic. For a better understanding of the difficulty of confirming probiotic
presence in kombucha, an examination of its composition is needed.
2.5 Biochemical Composition of Kombucha
The production of kombucha begins with the brewing of the sweet tea base, which
generally consists of black tea, but can also use green or oolong teas. Once the sugar is
added and the tea is cool, the SCOBY “mother” is added to the liquid, which begins to
ferment the sugar in the tea (Bauer, 2021). Previously made kombucha or vinegar is
usually added to more rapidly lower the pH of the mixture and prevent molding. The
various species of yeast and bacteria produce alcohol, carbon dioxide, acetic acid, and a
myriad of other compounds in the process of digesting the sugars. The mixture is added
to food-safe containers and left to ferment at room temperature, generally for around 7-10
days. At this point, variations in time, temperature, flavorings, and other processes can be
undertaken, either to increase palatability or to comply with regulatory requirements in
the case of industrial processing (Bauer, 2021). This highly-variable process is
responsible for producing a very wide range of biochemical products.
Examining the microbiological make-up of kombucha is an immense task, made
even greater by both the number of brands using different starter cultures and the fact that
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the beverage lends itself to home-fermentation, which defies any effort at standardization.
It is thus far easier to say what could be in any individual batch or bottle of kombucha
than it is to say what definitively is in that example, and even that much is far from
comprehensive. The best route, therefore, is to discuss the various groups of organisms
and compounds found in the product, knowing that the individual elements may vary
greatly. It is noteworthy first of all that, in contrast to the lactic acid bacteria that make up
the majority of studied probiotics and fermentative organisms, the dominant bacteria in
kombucha are acetic acid bacteria (AAB), though some LAB have been identified in the
mixture (Kapp & Sumner, 2019). This revelation in itself creates problems for claiming
effective probiotic activity in kombucha, but it is also potentially promising; one of the
main differences between the probiotic S. boulardii and similar yeast species is an
unusually high production of acetic acid (Offei et al., 2019). In a comprehensive
microbiological assay of kombucha, three genera of AAB were consistently found in
significant amounts: Komogataeibacter and Gluconoacetobacter generally making up the
vast majority (85-90%) of the bacterial load, with Acetobacter also present in trace
amounts (Marsh et al., 2014). Among the LAB, Lactobacillus and Lactococcus generally
had a modest presence, with the exception of one sample which had Lactobacillus species
comprising 30% of its bacterial load, further driving home the variability of kombucha
cultures. Of these genera, only the Lactobacilli have significant probiotic evidence (and
without further isolation of species and strain, probiotic activity cannot be assumed).
However one isolated species of Komogataeibacter, K. xylinus, has been proposed as a
probiotic by means of its cellulose production, and has shown viability in the digestive
tract (Lavasani et al, 2019).
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Figure 2.2 Symbiotic community of bacteria and yeast (SCOBY) from an active kombucha
fermentation

The yeast cultures of kombucha are generally held to be significantly more
variable than the bacterial cultures, though in the aforementioned assay this did not hold
true (Leech et al., 2020; Marsh et al., 2014). These samples were dominated by the
presence of various species of Zygosaccharomyces, usually representing over 95% of the
yeast species present in the drink itself, although the SCOBY itself had more diverse
flora (Lavasani et al., 2021). Other studies have isolated many other yeasts, however,
including Saccharomyces cerevisiae, Schizosaccharomyces, and Saccharomycodes
(Coton et al., 2017; Arikan et al., 2020). The primary functions of these yeasts are the
production of carbon dioxide, which carbonates the beverage, and ethanol, which is
largely consumed by the various bacteria and converted into the multiple organic acids
present in the beverage. While their exact proportions vary, these acids include gluconic,
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acetic, lactic, glucuronic, and sometimes malic acid, which combine to account for the
sour taste of the final product (Coton et al., 2017; Martinez-Leal et al., 2020). Finally,
changes to polyphenols and flavonoids, which are antioxidant compounds that are linked
to many of the proposed anti-inflammatory capabilities of kombucha, tend to vary over
the course of fermentation. In many (though not all) samples, the amounts of these
compounds increase up to day 7 of the fermentation process, coinciding with a peak in
antioxidant activity, but they decreased from the starting amount by the 14th day (Gaggia
et al., 2018). These studies and reviews likely only demonstrate the major compounds
and organisms found in kombucha. When considering the wide variance in starting
cultures and fermentative environments in production, the comprehensive analysis of
kombucha is likely nowhere near complete. This broad variability emphasizes again how
difficult it will be to determine health benefits from a product of such varied composition
(or, for that matter, to conclusively demonstrate an absence of benefit), and even more
difficult to isolate the individual compounds responsible (Laureys et al., 2020; Mousavi
et al., 2020). This lack of standardization and evidence for benefit calls to mind a simple
question: how did this sour drink become so popular?
2.6 Kombucha’s Contemporary Popularity
While kombucha’s ancient history extends hundreds or thousands of years in the
Old World, its popularity in North America began during the acquired immunodeficiency
syndrome (AIDS) epidemic of the 1980s and 1990s, where the drink was promoted as an
immune system boosting miracle beverage amongst a population clinging to any possible
hope (Sorvino, 2019). Sadly, in an immunocompromised population using unregulated,
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homemade fermentation processes, kombucha-derived infection was likely the direct
cause of death for multiple AIDS victims (O’Neill, 1994).
Figure 2.3 A small-scale home-brewing set-up

Kombucha was first sold on a large scale in the United States by Laurel Farms,
who sold mail-order starter cultures and actively marketed to this demographic, even
offering a significant mark-down to HIV-positive individuals amid claims and promises
of miracle cures (Sorvino, 2019). Many of these SCOBYs were used to begin producing
the product for sale, and started showing up in natural food centers, especially in cities
with large gay communities like New York and Los Angeles. One of these early
entrepreneurs was George Thomas Dave whose brand, GT’s Living Foods, is now worth
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over $900 million dollars and occupies 40% of the American kombucha market (Sorvino,
2019). From these natural foods stores, his kombucha eventually made it into the Whole
Foods grocery store chain and began spreading out, often promoted by wellness “guru”
celebrities out of southern California. His brand also continued the product’s tradition of
advertising to people with chronic diseases, displaying the story of his mother’s recovery
from breast cancer on the bottle, and sales grew steadily to $35 million until 2010. In that
year, the Maine Department of Agriculture discovered that many retail brands of
kombucha contained far higher levels of alcohol than were being reported, and the
resulting regulations and class-action lawsuits coupled to cause a hit to distributor
confidence in the product, and many of the prior health claims, including GT’s story,
were removed at this time (Sorvino, 2019).
A renaissance arrived, however, in the form of a growing public consciousness
surrounding probiotics and the gut microbiome. In 2007, the National Institute of Health
launched the Human Microbiome Project as a follow-up the famous Human Genome
Project, with the goal of characterizing the microorganisms that make up the human
microflora and discovering their links to health conditions, and the scientific community
followed suit (National Institute of Health, 2009). A search of PubMed and Web of
Science literature databases by date reveals steep growth in papers containing the term
“probiotic” beginning in the late 2000s, and news outlets and the public began to take
notice. At the same time, health trends were changing as the organic market that had
previously exploded began to slow down, leaving producers searching for new ways to
expand (Organic Trade Association, 2020). Kombucha, already present in health foods
stores and reeling from the alcohol regulation scandal, was perfectly placed to adopt this
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new market, and sales skyrocketed (Modor Intelligence, 2019). In less than a decade, the
US market grew more than eightfold, from less than $100 million in 2010 to $800 million
by 2018, with the sharpest spike in 2016, and with growth projected to continue at the
rate of 25% each year (Modor Intelligence, 2019). While growth may begin to slow and
plateau, it seems unlikely at this point that a sharp decrease is coming, and more and
more likely that an ever-growing population will become kombucha consumers.
2.7 Need for this Study
The need for continued research has been emphasized repeatedly throughout this
review, regarding everything from the human gut to the safety of probiotics to the health
benefits of fermented foods. However, one of the least-researched subjects surrounding
kombucha are the consumers themselves and their sensory and consumption preferences
(Tran et al., 2020). For a health product that has seen a meteoric rise in sales yet lacks
solid evidence of benefit, knowledge of the consumer would have ramifications for
dietitians, food scientists, and entrepreneurs. For nutrition researchers, understanding the
characteristics and motivations of people who seek out health products may drive
research to check the veracity of certain health benefit claims and to better understand
how people go about trying to be healthier. An important question in this population
relates to other health behaviors. Are people who consume specialized health products
also pursuing other healthy lifestyle choices, or are they hoping these products will
provide a miracle cure, as was promised to AIDS patients in the 1980s? Additionally,
knowing the source of the product is important, due to its popularity as a home-fermented
product. Home-fermenters most commonly derive their recipes and procedures from
sources that may not provide accurate food safety and sanitation information. They also
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report a desire to learn more about fermenting, which may be an area for future nutrition
education (Camire et al., 2019). For manufacturers, understanding consumer preferences
allows them to cater products to the customer in order to continue the market growth and
create a niche as competition increases. This research is particularly important to reach
portions of the market that remain untapped: Coca-Cola’s own internal research has
shown that 68% of people who try kombucha do not like it, leaving substantial room to
improve the product’s first impression (Sorvino, 2019).
2.8 Hypotheses
From this literature review, multiple research hypotheses were drawn. As was
mentioned, kombucha consumption in this country largely began in coastal metropolitan
areas, and with that history it is reasonable to assume that geographically, the Atlantic
regions (especially the Mid-Atlantic) and Pacific region will have a higher rate of
kombucha consumers than the other geographic regions. For other demographic
information, based on the association of youth and reduced incidence of food neophobia,
it can also be predicted that younger age groups will have higher rates of kombucha
consumption than older age groups. As higher education is also associated with lower
food neophobia (Meiselman et al., 2010), it seems likely that kombucha consumers will
have a higher average education level than those who do not consume kombucha.
In terms of kombucha consumption habits, it is of value to understand how the
habits of frequent consumers of kombucha differ from those of infrequent consumers,
making kombucha frequency a natural predictor of other habits. It is likely that more
frequent kombucha consumers will also be more frequent consumers of other fermented
foods, as well as more likely to give kombucha to minors within their household.
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Appearance preferences are harder to predict; an association with consumption level is
very likely, but what that association may be is unclear. Little research on the sensory
acceptability of kombucha has thus far been published.
Finally, the reported health benefits of kombucha seem likely to be reflected in
consumers’ overall beverage habits, as will be shown by the BEVQ. The owner of one of
the largest and oldest kombucha brands, George Thomas (GT) Dave, characterized the
core kombucha consumer as “25 to 45 years old and does not like soda or sugary drinks”
(Buss, 2021). It can be expected that consumers of kombucha, who are likely drinking the
beverage to at least some degree for the health benefits they believe it has, may display
this health consciousness in other areas of their beverage consumption habits, and in fact
may be using kombucha as a replacement for less healthful beverage choices. Because of
this possibility, it is reasonable to believe that kombucha consumers will have lower rates
of sugar-sweetened beverage and alcoholic beverage consumption, and lower caloric
intake from beverages than those who do not drink kombucha.
2.9 Research objectives
The purpose of this study is to analyze the demographics, preferences, knowledge,
habits, and motivational factors of the American kombucha consumer and non-consumer
populations and reveal which groups are most likely to consume kombucha and why.
This information may provide input for future research objectives as well as product
innovation and marketing strategies.
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CHAPTER THREE
ONLINE CONSUMER SURVEY-MATERIALS AND METHODS
The University of Maine Institutional Review Board judged this research and the
associated survey questionnaire exempt from further review under category 2 on
February 22, 2021.
3.1 Participant Recruitment
The inclusion criteria specified that participants be at least 18 years of age, live
within the United States of America, and be willing to participate and complete the
survey in its entirety. Dynata (formerly Survey Sampling International (SSI)) of Shelton,
Connecticut, recruited participants by emailing a generic invitation at random to persons
within their database that met the inclusion criteria, without specifying the survey topic or
compensation (Appendix A). The email invitation contained a link to the informed
consent form and survey questionnaire. Participants that continued to the survey were
assumed to have provided their consent. Dynata maintains a large database of consumers
who have previously agreed to receive notifications about surveys.
Dynata then randomly screened people in their participant pool to reach goals for
gender and geographic distribution that were comparable to those distributions provided
by the United States Census data.
3.2 Online Consumer Survey
The electronic survey instrument (Appendix B) was created using the University
of Maine’s Qualtrics® software (Provo, Utah) online account, and optimized for
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smartphone and tablet viewing. The informed consent form, which is mandated by
Federal Regulations for the Protection of Human Subjects, 45 CFR 46 (2018), was the
first information that the participants saw. The Flesch-Kincaid reading level of the
invitation and informed consent text was 9.3. After reading the informed consent,
participants could then choose to take part in the survey or not.
The survey instrument was pre-tested by the University of Maine and Dynata staff
in January 2021, and those responses were not included in the final data analysis. A soft
launch pilot test was performed on February 10, 2021, to verify that the questionnaire
functioned as expected. The survey was left available until February 25, 2021, when a
total of 2,300 responses were recorded.
Survey questions were drafted to determine consumer characteristics and their
preferences, experiences, and buying and consumption habits around kombucha and other
beverages. Questions were also geared towards understanding drivers of purchasing and
impressions of the beverage, as well as reasons that non-consumers do not drink
kombucha. The first part of the survey asked general demographic questions (gender,
race, Hispanic ethnicity, age range, home state, education, and annual income) in the
form of multiple choice questions.
The next question asked if participants had consumed kombucha in the last 18
months. If the participant indicated that they had, they were directed to a series of
questions regarding kombucha consumption habits. If they answered “no,” they were
coded to be denied access to these questions and were directed to the next questions
shown to all participants. Additionally, participants who answered “no” were shown a
question asking them to select reasons that they do not drink kombucha.
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Those who answered “yes” to consuming kombucha were asked a series of
questions regarding their kombucha consumption habits. These included purchasing
habits, including source and brands, and characteristics that would make a type of
kombucha more appealing. Other questions involved details of their consumption, such
as frequency, motivation, preferences for appearance, and appropriateness for different
meals. Finally, other questions addressed related behaviors like additional fermented food
consumption and whether they give kombucha to minor household members.
All survey respondents were asked four food and beverage purchasing and
consumption questions and four questions about impressions of kombucha. Additionally,
all respondents were asked questions from the Beverage Intake Questionnaire (BEVQ15) (Fausnacht et al., 2020) to determine the frequency and volume of consumption of
various beverages. Input on these questions was provided by Hannah Krum, President of
the Kombucha Brewers’ Association. Survey questions consisted of seventeen multiplechoice questions, five select-all-that-apply, and one drop-down menu question, and the
BEVQ questions were presented in a matrix format.
Data was collected confidentially. Although Dynata has access to participants’
names and email addresses, no identifiable information was shared with researchers. The
survey did not collect Internet Protocol (IP) addresses, geographic coordinates, or any
other personal information. The survey termination options were set to “anonymous” so
that IP addresses and other identifying information were not collected. Dynata staff did
not have access to survey responses. Only the summaries of the data will be published.

27

3.3 Compensation
Thousands of consumers have provided Dynata with their contact information to
take surveys in return for compensation, such as discount coupons, in their Dynata
Rewards accounts. Dynata compensates online survey respondents with a standard
amount based on the length of the survey. Dynata uses a reasonable level of reward based
on the amount of effort required, the population, and appropriate regional customs.
Regardless of the type of incentive, the value is the same for every respondent in a given
study. For example, the value for a 15-minute survey would be approximately $1.00.
All participants are assigned a unique ID number by Dynata to participate in
numerous surveys during their membership time. The programming platform monitors
the respondents’ progress. When a participant answers all required questions within a
survey, they are recorded as complete. If they do not answer all required questions, they
are not counted as a complete survey and therefore not compensated.
Dynata offers diversified incentives as some people are motivated by cash, points,
or by being able to donate to charity. Others are motivated by the opportunity to make a
difference, make their voice heard, have fun taking a survey, or by having a say in the
products and services of the future. Learning opportunities provided by the survey, or by
the promise of receiving information after taking it, may prompt other consumers to take
part. Dynata aims to respond to all of these individual motivations to provide a research
sample that is diverse and as representative as possible of the target population.
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3.4 Statistical Analyses
Statistical analysis of survey data was performed using JMP 16 statistical
software by SAS Institute of Cary, North Carolina. A probability level of less than or
equal to 0.05 (p≤0.05) was considered to be statistically significant for the purposes of
this study. Chi-squared analysis was used to determine whether responses to
demographic, consumption, and attitude questions had unequal distributions. Questions
that allowed respondents to select more than one answer were not analyzed, as a
suitable statistical test is not available for this purpose. Cross-tabulations were utilized to
determine relationships among consumption habits, attitudes toward kombucha, and
demographic traits in the survey population.
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CHAPTER FOUR
ONLINE CONSUMER SURVEY-RESULTS AND DISCUSSION
4.1 Consumer Demographic Information
A total of 2,300 individuals participated in the online consumer survey. As stated
previously, participants were required to live within the United States, be at least 18 years
of age, be willing to participate, and complete the questionnaire. Of those 2,300 total
respondents, 136 declined to participate (answered “no” on the informed consent form),
and 15 others failed to complete the questionnaire, and were thus excluded. Of the 2,164
participants who were willing to participate in the survey, 2,149 were deemed eligible
and included in the analysis (Figure 4.1)
Figure 4.1 Inclusion criteria for the study sample and the number of participants

Surveys received (n=2,300)

Unwilling to participate in
the survey (answered “no”)
(n=136)
Willing to participate in the survey
(answered “yes”)(n=2,164)

Excluded for incomplete
survey (n=15)

Total surveys analyzed (n=2,149)
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The gender, age, race, and ethnicity of the survey participants are presented in
Table 4.1. The survey participants consisted of 1,027 males (47.9%), 1,079 females
(50.4%), 20 individuals who identified as nonbinary (0.9%), and 3 who chose not to
answer the question (0.1%) (p<0.0001) (Table 4.1). If we omit the non-binary individuals
due to small numbers, there is no significant difference between the number of men and
women in the study (0=0.26). This finding generally agrees with the United States
average gender split, with women comprising 50.8% of the American population and
men 49.2%., and with a median age of 38 (U.S. Census Bureau, 2019c). The ages of
participants were not evenly distributed (p<0.0001) the largest group of respondents
(35%) were in the 60-75 age group, while the smallest groups were the 18-25 and 46-55
ranges (7.8% and 8.1%, respectively). This distribution was somewhat problematic for
the study, as the highest rates of kombucha consumption are found among the younger
population of respondents. A supermajority (83.1%) of respondents reported being
Caucasian, and 79% reported not being Hispanic. These statistics deviate further from the
whole American population than the gender demographics did, as the current 2019 U.S.
population consists of 75.5% White residents, and 61.1% non-Hispanic residents (U.S.
Census Bureau, 2019). This is an inherent issue with the use of online surveys or any
internet-based research tool. Research has shown that white participants are more likely
to consent to survey participation and to finish the study than their Black counterparts
(Jang & Vorderstrasse, 2019). Further, some studies have shown that individuals from
under-represented racial and ethnic groups on average have less access to a home
computer and score lower on resource and technological skills measures than White or
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Asian-Americans (Hargittai, 2010; Jackson et al., 2008; Atske & Perrin, 2021), meaning
they may be less likely to receive an invitation to the survey at all.
Table 4.1 Demographics of Survey Respondents
Category
Gender
Male (cis or trans)
Female (cis or trans)
Non-binary
Prefer not to answer
Race
African American
Asian
Native American
Pacific Islander
White
Multiracial
Prefer not to answer
Yes
No
18-25
26-35
36-45
46-55
56-65
66- 75
Older than 75
Prefer not to answer
a

Number (percent of total responses) a

Probability b

1,027 (47.9%)
1,079 (50.4%)
20 (0.9%)
3 (0.1%0)

<0.0001

170 (7.9%)
87 (4.1%)
20 (0.94%)
8 (0.37%)
1,779 (83.1%)
47 (2.2%)
31 (1.4%)
Hispanic Status
443 (21%)
1,669 (79%)
Age
166 (7.8%)
260 (12.1%)
271 (12.7%)
173 (8.1%)
281 (13.1%)
750 (35%)
221 (10.3%)
21 (0.9%)

<0.0001

<0.0001

<0.0001

Counts are followed by percent of total responses (n=2,143)
Probabilities less than 0.05 are considered significant (Chi Square goodness of fit)

b

Participants’ state and geographic location of residence are shown in Table 4.2.
There were participants from all 50 states and the District of Columbia, with the mostrepresented states being Florida (185), followed by New York (147), Texas (137), and
California (132), which are also the top four states in population, and the least
represented being Washington, D.C., and Alaska, with one respondent each (Appendix
D). To improve analysis and account for the wide differences in population between
nearby states, the country was divided according to the US Census regions, and Dynata
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recruited participants to approximate this distribution. Among these regions, the most
represented were the North Central and South Atlantic regions, with 22.1% and 22.7% of
the total respondent population, respectively (Table 4.2). The Mid-Atlantic, which
contains the fewest states but many large population centers, accounted for 15.1% of the
survey population (Table 4.2). The next three were the South-Central region with 14.0%,
the Rocky Mountain West with 10.8%, and the Pacific coast states with 10.5% (Table
4.2). Finally, the least represented region was New England, with 101 total respondents
accounting for only 4.8% of the total (Table 4.2). Internet access may have influenced
regionality, as rural communities generally have less access than do more urban
communities and states, and rural areas may be less affluent, which also is a determinant
of access (Jansen, 2010; Douthit et al., 2015). This difference may explain the SouthCentral region’s underrepresentation, as it consists of many states that are both the most
rural and poorest in the country (U.S. Census Bureau, 2019). However, the Mountain
region is also rather rural but is overrepresented, while the Pacific states (aside from
Alaska) are generally more urban and affluent than average and yet are underrepresented
(U.S. Census Bureau, 2019).
Table 4.2 Region of residence of survey respondents
Category
North Central
South Atlantic
Mid-Atlantic
South Central
Mountain
Pacific
New England

Number (percent of total responses) a
464 (22.1%)
478 (22.7%)
318 (15.1%)
295 (14.0%)
227 (10.8%)
221 (10.5%)
101 (4.8%)

a

US Populationb
68,308,724 (20.9%)
65,322,408 (20%)
41,257,789 (12.6%)
59,431,540 (18.1%)
24,552,385 (7.5%)
53,441,278 (16.3%)
14,853,290 (4.5%)

Counts are followed by the percentage of total responses (n=2,103)
Counts are U.S. population estimates by geographic census region division as of July 1, 2019,
followed by the percentage of the total U.S. population (U.S. Census Bureau, 2019)
b
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The income and education levels of participants are shown in Table 4.3. The
largest group of respondents (18.1%) reported income in the $50,000-$74,999 bracket,
followed by 14.3% of respondents making greater than $125,000 a year (Table 4.3). The
Census Bureau (2019) reports a median annual income of around $69,560, which aligns
well with the data.
Education level among respondents was similarly varied (Table 4.3). The largest
group of respondents (30.1%) were those who reported having some college education or
an Associate’s degree, followed closely by those who reported having a Bachelor’s
(28.4%). High school grads and GED holders (19.8%) were similarly comparable to postgraduate respondents (19.0%), while non-high school graduates made up 2.1% (Table
4.3). Similar to race, internet access and survey response likelihood are associated with
education and income. Less-educated individuals are both less likely to have internet
access and less likely to complete online surveys (Jansen, 2010; Jang & Vorderstrasse,
2019)
Table 4.3 Education and Income of Survey Respondents
Category
Education
Some high school
Graduated high school/GED
Some college/Associate’s Degree
Bachelor’s Degree
Post-graduate Degree
Prefer not to answer
Income
Less than $20,000
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000-$124,999
More than $125,000
Prefer not to answer
a
b

Number (percent of total responses) a

Probability b

45 (2.1%)
423 (19.8%)
642 (30.1%)
607 (28.4%)
405 (19.0%)
17 (0.8%)

<0.0001

232 (10.8%)
292 (13.6%)
279 (13.0%)
388 (18.1%)
295 (13.8%)
210 (9.8%)
307 (14.3%)
140 (6.5%)

<0.0001

Counts are followed by percent of total responses (n=2,149)
Probabilities less than 0.05 are considered significant (Chi Square goodness of fit)
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4.2 Kombucha Consumption Habits
Participants who answered affirmatively that they had consumed kombucha in the
last 18 months (454 respondents, or 21.2%) were asked a series of questions regarding
their kombucha consumption habits, beginning with the frequency of their consumption.
The most common answers, at 34.2% and 32.5%, respectively, were 1-2 times/month and
1-5 times/week (Table 4.4). This was followed by respondents who drank kombucha less
than once a month (21.7%), and bringing up the rear were those who drank it daily
(10.5%) (Table 4.4).
Fermented foods, including kombucha, have seen a rapid surge of consumer
interest as both new evidence and new trends celebrate their health benefits. Upserve, a
tech-based restaurant management platform, found a 149% increase in menu items
featuring fermented foods when analyzing data from their consumer base, while SPINS
data showed 4% full market growth in fermented products in 2020 (Resendes, 2020;
Finkel, 2021). When asked about the frequency of consumption of fermented foods other
than kombucha, respondent answers were similar to kombucha frequency, with the
leading answers again being 1-5 times/week (40.5%) and 1-2 times/month (30.7%). The
proportion of respondents who drink kombucha daily and those who eat other fermented
foods daily were nearly identical, with 48 respondents reporting the former and 47 the
latter (Table 4.4).
Participants were also asked whether they give kombucha to any members of their
household under the age of 18. About a quarter of respondents (24.2%) either did not
answer this question or reported not having any minors in their household (Table 4.4). Of
those who did report having minors in their household, 42% give kombucha to them,
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while the other 58% did not (Table 4.4). It is worth noting that some authorities advise
against giving kombucha to children, as well as pregnant and nursing women and the
immunocompromised, due to both the potential for pathogens and alcohol content
(British Columbia Centre for Disease Control, 2020)
As noted in the Literature Review, kombucha in the United States was generally
first sold as kits for home-brewing, so the source from which people get their kombucha
is of interest. The vast majority of respondents (72.8%) reported purchasing from a retail
store, while the remainder was split between home-brewers (9.7%), those who purchased
directly from the brewers (8.6%), and those who mail-ordered kombucha (6.6%) (Table
4.4). Of those 331 respondents who reported purchasing primarily from retail stores, the
largest percentage (32.9%) bought from big box stores, followed by large grocery stores
(27.7%). An additional 11.7% bought from convenience stores, while stereotypical
“health food” locations like natural food stores (20.9%) and farmers’ markets (6.5%)
made up the remainder of answering participants (Table 4.4)
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Table 4.4 Kombucha Consumption Habits
Number (percent of total responses) a
Kombucha consumption frequency
Less than once a month
99 (21.7%)
1-2 times per month
156 (34.2%)
1-5 times per week
148 (32.5%)
Daily
48 (10.5%)
Did not answer
5 (1.1%)
Other fermented food frequency
Less than once a month
77 (17.1%)
1-2 times per month
138 (30.7%)
1-5 times per week
182 (40.5%)
Daily
47 (10.5%)
Did not answer
5 (1.1%)
Kombucha given to minors in household
Yes
145 (31.9%)
No
200 (44.0%)
No minors in household
107 (23.5%)
Did not answer
3 (0.66%)
Source of kombucha
Purchased from retail store
331 (72.8%)
I brew it myself
44 (9.7%)
Directly from a brewer
39 (8.6%)
Mail delivery service
30 (6.6%)
Did not answer
11 (2.4%)
Type of Retail Store
Big box store (Walmart, etc.)
186 (32.9%)
Large grocery store
157 (27.7%)
Natural foods store
118 (20.9%)
Convenience store
66 (11.7%)
Farmer’s market
37 (6.5%)
Did not answer
2 (0.35%)
Category

a
b

Probability b
<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

Counts are followed by percent of total responses (n=2,149)
Probabilities less than 0.05 are considered significant (Chi Square goodness of fit)

In addition to kombucha source, participants were asked for the brands they
consumed most frequently, and were able to select all that applied. There were 11
answers that indicated they did not wish to specify a brand, 45 that stated that they did
not drink brand name products, and 26 selected “Other” for a commercial brand that was
not listed. Of the brand names that were included, Kevita was the most frequently chosen
(175), followed by Holy Kombucha (141) and Health-Ade (109). The other brands
included were Brew Dr. (90), GT’s (83), Humm, (76) and Rowdy Mermaid (56) (Table
4.5).
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Figure 4.2 Bar graph of preferred kombucha brands
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Table 4.5 Preferred Kombucha brands of consumers
Number (percent of total responses) a

Category
Brands consumed b
Brew Dr.
GT’s
Health-Ade
Humm
Holy Kombucha
Kevita
Rowdy Mermaid
Other
I don’t drink brand names
Prefer not to say

90 (11.1%)
83 (10.2%)
109 (13.4%)
76 (9.4%)
141 (17.4%)
175 (21.6%)
56 (6.9%)
26 (3.2%)
45 (5.5%)
11 (1.4%)

a

Counts are followed by percent of total responses (n=812)
Survey Participants could select more than one answer; count exceeds number of participants
(n=454). Percentages reflect total number of responses.
b

Respondents who drank kombucha were also asked a series of questions about
their motivations for drinking the beverage and its role in their daily eating patterns, and
their answers are displayed in Table 4.5. Participants were asked to select the one most
important reason they have for choosing to drink kombucha. The most selected response
was Health benefits (30.2%), with nearly double the responses of the second-most
selected choice (Flavor, 15.7%) (Table 4.6). Additionally, Nutrient content (11.8%),
Organic acid content (3.8%), and Probiotic content (13.8%) are all health-linked, so the
total percentage of health-related selections was 59.6% (Table 4.6). Other than Flavor, no
non-health-related choice was chosen by more than 5.1% of respondents; the remaining
participants chose based on Cost (4.9%), Carbonation (4.2%), Color, (1.3%), Clarity
(1.6%), Brand (5.1%), and Pasteurization (2.2%) (Table 4.6). An additional 4% of
respondents selected “Other” and were able to type in an answer; of the 18 who chose
this, 13 wrote that they had tried it once. Finally, 1.6% of respondents preferred not to
answer (Table 4.6).
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Table 4.6 Kombucha consumption motivations
Category
Reason
Flavor
Health benefits
Cost
Nutrient content
Carbonation
Color
Clarity
Organic acid content
Probiotic content
Brand
Raw/Unpasteurized
Other
Prefer not to answer
a
b

Number (percent of total responses) a

Probability b

71 (15.7%)
136 (30.2%)
22 (4.9%)
53 (11.8%)
19 (4.2%)
6 (1.3%)
7 (1.6%)
17 (3.8%)
62 (13.8%)
23 (5.1%)
10 (2.2%)
18 (4.0%)
7 (1.6%)

<0.0001

Counts are followed by percent of total responses (n=451)
Probabilities less than 0.05 are considered significant

Respondents were also asked to rate the appropriateness of kombucha for
different meals throughout the day and could choose multiple answers. Lunch was the
most popular choice with 246 responses but was followed closely by Snack with 240
(Table 4.7). Breakfast was the next most common choice with 202 responses, followed
by Dinner (154) and as a Sports Drink (136) (Table 4.7). Eighteen respondents indicated
that kombucha was not appropriate at any of these times, but it is unclear whether they
would prefer to consume it at an unlisted time or whether they thought it was never
appropriate.
Finally, respondents were also asked what terms would positively influence their
buying decisions if displayed on the label. Many of these labels relate to qualities
perceived to be healthful, which aligns with the most commonly expressed motivations
for consuming kombucha. This can provide an insight into the information valued by
consumers, but these labels can also be overused by manufacturers. Between 41% and
58% of American consumers are willing to pay more for foods that are redundantly
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labelled despite the product being identical, though this willingness decreases as
scientific literacy of the consumer increases (Wilson, 2020). As an example, gluten-free
labelling has risen to prominence to align with interest in a gluten-free diet, but many of
the products so labelled would not traditionally contain any of this wheat protein anyway,
including kombucha. Despite this, 125 consumers indicated that seeing “Gluten-free” on
a kombucha label would make them more likely to purchase that particular brand (Table
4.7). In addition to conflict surrounding redundant food labels, many contradictory labels
also may see support; 112 respondents indicated that “Unpasteurized” labelling would be
positive, while 84 indicated that “Pasteurized” labelling would make them more likely to
buy (Table 4.7). By far the most favorably viewed trait, however, was “Certified USDA
Organic” (209), followed by “Traditionally Fermented” (168), and “Non-GMO" (149),
while 55 indicated that none of these labels would shape their preferences, and 11
preferred not to answer (Table 4.7).
Table 4.7 Consumer preferences for kombucha
Number (percent of total responses) a

Category
Meal Appropriatenessb
Breakfast
Lunch
Dinner
Snack
Sports drink
None of these
Positive labeling term b
USDA certified organic
Non-GMO
Gluten-free
Traditionally fermented
Raw/Unpasteurized
Pasteurized
None of these
Prefer not to say

202 (20.3%)
246 (24.7%)
154 (15.5%)
240 (24.1%)
136 (13.7%)
18 (1.8%)
209 (22.9%)
149 (16.3%)
125 (13.7%)
168 (18.4%)
112 (12.3%)
84 (9.2%)
55 (6.0%)
10 (1.1%)

a

Counts are followed by percent of total responses (n=451)
Survey Participants could select more than one answer; count exceeds number of partic
ipants (n=2,143). Percentages reflect total number of responses.
b
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Respondents were asked two additional questions to which they could select
multiple answers. The first, which was posed to all participants, asked what health
benefits they believed kombucha had, or whether it had any at all. While a crosstabulation of this data would not allow a Chi-square test for independence, it is worth
noting that the No Benefits option was chosen 2.2% of the time by kombucha consumers,
while it was chosen 41.6% of the time by respondents who do not drink kombucha.
Overall, this answer choice was picked 899 times, or 29.5% of all selections (Table 4.8).
Among the health benefits, the most selected choices were “Improved gut health” and
“Improved immune health,” with 597 and 552 selections, respectively. The four
remaining selections all hovered around 8% of selections; “Weight loss” had 259,
“Protective against chronic disease” had 252, “Liver and/or Kidney health” had 243, and
“Other” had 244 (Table 4.8). Those who selected “Other” were able to write in an
answer, and nearly all who did wrote in some variation of “I don’t know about the health
benefits” (Appendix E).
The final question was only directed to kombucha consumers, and asked about
their consumption of several other low-alcohol fermented beverages. The “None of
These” category received 29.7% of responses. Water kefir and ginger bug were the most
commonly consumed, with 135 respondents having consumed the former and 114 the
latter (Table 4.8). Whey soda followed with 97 selections, and then Jun and Kvass with
67 and 65 (Table 4.8).

42

Table 4.8 Additional consumer attitudes
Number (percent of total responses) a

Category
Health Benefit Belief b (n=2,143)
Improved gut health
Protects against chronic disease
Weight Loss
Liver\Kidney health
Strengthens immune health
Other
I do not believe it has benefits
Other fermented beverages b (n=454)
Water kefir
Kvass
Whey soda
Jun
Ginger bug
Other
None of these

71 (15.7%)
136 (30.2%)
22 (4.9%)
53 (11.8%)
19 (4.2%)
6 (1.3%)
7 (1.6%)
135 (19.65%)
65 (9.46%)
97 (14.12%)
67 (9.75%)
114 (16.59%)
5 (0.73%)
204 (29.69%)

a

Counts are followed by percent of total responses (n=2,149)
Survey Participants could select more than one answer; count exceeds number of participants.
Percentages reflect total number of responses.
b

4.3 Demographic Influences on Kombucha Consumption Habits
Relationships among demographic traits were cross-tabulated with consumer
habits on kombucha consumption, frequency, and preferences (Tables 4.9, 4.10, 4.11,
etc.). Chi-square analyses were performed to determine whether answers to demographic
and consumption questions were not equal. There was no significant difference found
between gender and frequency of consumption (p=0.27), but when looking at gender and
overall consumption there was an interesting complication; there was a significant
difference (p=0.002) between genders regarding whether or not they drank kombucha
when including the 20 individuals who identified themselves as non-binary, but this
figure was small enough that it made the Chi-square suspect. When these 20 were
excluded, there was no significant difference between men and women (p=0.86). 20.4%
of female respondents and 21% of males were kombucha consumers, but for the 20
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nonbinary respondents the rate was 60% (Table 4.9). While this figure was too small to
confirm significance or draw any sweeping conclusions, it does suggest that kombucha
may maintain an outsized consumership in the LGBTQ+ demographics related to its
introduction to those circles during the AIDS epidemic (O’Neill, 1994). There were no
questions in this survey regarding sexuality or whether chosen gender differed from the
gender assigned at birth, so this represents a possibility for future research.
Table 4.9 Cross-tabulation of gender influences on kombucha consumption and frequencya
Chosen Gender Response
Non-binary (agender,
Male (cis or
Female (cis or
Prefer not to
genderfluid, genderqueer,
trans)
trans)
say
or other)
Have you consumed kombucha in the last 18 months? (n=2,142) (p=0.86)
Yes

216 (21.0%)

220 (20.4%)

12 (60%)

4 (25%)

No

811 (79.0%)

859 (79.6%)

8 (40.0%)

12 (75.0%)

Total Counts

1,027.0

1,079.0

20.0

16.0

Missing Count

3.0

0.0

0.0

0.0

How frequently do you consume kombucha? (n=451)(p=0.27)
Almost never
(Less than once a
month)
Rarely (1-2
times/month)
Frequently (1-5
times/week)
Every day

a

46 (21.4%)

45(20.5%)

5 (41.7%)

0.0 (0%)

66 (30.7%)

85 (38.6%)

1 (8.3%)

3 (75%)

74 (34.4%)

70 (31.8%)

4 (33.3%)

0.0 (0%)

27 (12.6%)

19 (8.6%)

2 (16.7%)

0.0 (0%)

Prefer not to say

2 (0.9%)

1 (0.5%)

0.0 (0%)

1 (25.0%)

Total Counts

215.0

220.0

12.0

4.0

Missing Count

1.0

0.0

0.0

0.0

Counts are followed by percent of total responses
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Table 4.10 shows significant differences between age groups and kombucha
consumption (p<0.0001) and frequency (p=0.025), though the Chi square for frequency
was suspect due to low numbers. Kombucha consumers among the survey respondents
tended to be on the younger side, and the three age groups with the highest percentage of
consumers were 26-35 (48.8%), 36-45 (44.6%), and 18-25 (33.1%). After these three
groups however, there was a rapid and steady decline from 46-55 (26.6%), 56-65
(12.1%), 66-75 (7.3%), and Older than 75(5.4%) (Table 4.10). Meiselman et. al (2010)
notes that food neophobia increases with age, which may explain a large part of this
trend. Consumption frequency followed a similar pattern. The 26-35 and 36-25 age
groups had consistently higher percentages of respondents that reported drinking
kombucha “Daily” or “Frequently” and lower percentages that reported drinking it
“Almost Never” or “Rarely” than the overall average (Table 4.10). On the flip side, the
three highest age groups consistently had lower percentages that drank it “Frequently” or
“Daily” and higher percentages that consumed it “Almost Never” or “Rarely” (Table
4.10)
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Table 4.10 Cross-tabulation of age influences on kombucha consumption and frequencya
18-25

26-35

36-45

46-55

56-65

66-75

Older
than 75

Have you consumed kombucha in the last 18 months? (n=2140) (p<0.0001)
55
127
121
46
34
55
12
(33.1%) (48.8%) (44.6%)
(26.6%)
(12.1%)
(7.3%)
(5.4%)
111
133
150
127
247
695
209
(66.9%) (51.2%) (55.4%)
(73.4%)
(87.9%)
(92.7%)
(94.6%)

Yes
No
Total
Count
Missing
Count

Prefer
not to
say
3
(16.7%)
15
(83.3%)

166.0

260.0

271.0

173.0

281.0

750.0

221.0

18.0

0.0

0.0

0.0

0.0

2.0

1.0

0.0

0.0

How frequently do you consume kombucha? (n=452) (p=0.025)
Almost
never
(<once a
month)
Rarely (12 times a
month)
Frequent
(1-5 times
a week)
Every day
Prefer not
to say
Total
Count
Missing
Count
a

15
(27.3%)

21
(16.7%)

19
(15.7%)

5
(10.9%)

12
(35.3%)

19
(34.5%)

5
(41.7%)

1
(33.3%)

19
(34.5%)

40
(31.7%)

47
(38.8%)

15
(32.6%)

9
(26.5%)

23
(41.8%)

3
(25.0%)

0
(0%)

16
(29.1%)

48
(38.1%)

40
(33.1%)

21
(45.7%)

11
(32.4%)

9
(16.4%)

2
(16.7%)

0
(0%)

4
(7.3%)
1
(1.8%)

16
(12.7%)
1
(0.8%)

15
(12.4%)
0
(0%)

4
(8.7%)
1
(2.2%)

2
(5.9%)
0
(0%)

4
(7.3%)
0
(0%)

2
(16.7%)
0
(0%)

1
(33.3%)
1
(33.3%)

55.0

126.0

121.0

46.0

34.0

55.0

12.0

3.0

0.0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

Counts are followed by percent of total responses

Table 4.11 shows that there were insignificant differences (p=0.276) among
kombucha consumption rate based on the geographic region of responses. This was
somewhat surprising, considering that the history of kombucha in the United States was
largely centered on large coastal urban centers like New York and California, but rates of
consumption in these areas was not much different than midwestern, southern, or Rocky
Mountain states. This seems to indicate that kombucha’s popularity is effectively
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spreading out from initial areas of prominence as its market continues to grow (Finkel,
2021).
Table 4.11 Cross-tabulation of geographic influences on kombucha consumptiona

Total Count

Yes
No
a

South
Atlantic
478

NorthCentral
464

MidAtlantic
318

SouthCentral
295

Mountain

Pacific

227

221

Have you consumed kombucha in the last 18 months? (n=2,104) (p=0.276)
105
93
60
67
39
57
(21.9%)
(20.0%)
(18.9%)
(22.7%)
(16.7%)
(25.8%)
374
370
258
228
190
164
(78.1%)
(80.0%)
(81.1%)
(77.3%)
(83.3%)
(74.2%)

New
England
101
21
(21.0%)
79
(79.0%)

Counts are followed by percent of total responses

Table 4.12 shows significant differences in kombucha consumption (p=0.001),
Table 4.13 shows consumption frequency (p=0.0012), and Table 4.14 shows reasons for
consumption (p=0.025) when cross-tabulated with educational level. In general,
consumption increased with education; those with less than a high school education had a
relatively high rate of consumption (22.2%), but also had by far the lowest population
among the respondents at 2.1% of total participants (Tables 4.3, 4.12). Other than that
group, high school graduates consumed kombucha at a rate of 15.8%, while those with
some college education drank it at a rate of 19%, and college graduates and postgraduates had near-identical rates at 25% and 24.9%, respectively (Table 4.12). Similar to
the data on age, food neophobia is found to decrease with education, which may account
for these differences (Meiselman et al., 2010). Frequency of consumption followed a
similar pattern, with post-graduate respondents having the highest percentage of daily
drinkers (15.8%), and high school graduates having the highest rate of “Rare” drinkers
(43.3%) (Table 4.13). With some exceptions, as education level increases, frequency of
consumption increases as well.
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4.12 Cross-tabulation of education influences on kombucha consumptiona

Total Count
(Answering)
Missing Count

Yes
No
a

Some
high
school

High
school
diploma
or GED

Some college or
Associate's
degree

Bachelor's
degree

Master's
and/or
doctoral
degree

Prefer
not to
say

45.0

423.0

642.0

607.0

405.0

14.0

0.0

1.0

2.0

0.0

0.0

0.0

Have you consumed kombucha in the last 18 months? (n=2,136) (p=0.001)
10
67
122
152
101
(22.2%)
(15.8%)
(19.0%)
(25.0%)
(24.9%)
35
356
520
455
304
(77.8%)
(84.2%)
(81.0%)
(75.0%)
(75.1%)

1 (7.1%)
13
(92.9%)

Counts are followed by percent of total responses

Table 4.13 Cross-tabulation of education influences on kombucha consumption frequency
High
Master’s
Some college
school
Bachelor’s
and/or
or Associate’s
diploma
degree
doctoral
degree
or GED
degree
How frequently do you consume kombucha? (n=454)(p=0.0012)
Almost never
7
15
29
28
18
(Less than
(70%)
(22.7%)
(23.8%)
(18.4%)
(17.8%)
once a month)
Rarely (1-2
0
29
39
49
38
times/month)
(0%)
(43.9%)
(32.0%)
(32.2%)
(37.6%)
Frequently (1-5
2
13
44
60
29
times/week)
(20%)
(19.7%)
(36.1%)
(39.5%)
(28.7%)
0
8
8
15
16
Every day
(0%)
(12.1%)
(6.6%)
(9.9%)
(15.8%)
Prefer not to
1
1
2
0
0
say
(10%)
(1.5%)
(1.6%)
(0%)
(0%)
Total Count
10.0
66.0
122.0
152.0
101.0
(Answering)
Missing Count
0.0
1.0
0.0
0.0
0.0
Some
high
school

Prefer
not to
say

0
(0%)
0
(0%)
0
(0%)
1
(100%)
0
(0%)
1.0
0.0

Comparing respondent education level to their given reasons for drinking
kombucha reveals some interesting distinctions between groups, though it is worth noting
that the Chi square was suspect due to some smaller respondent groups and the large
number of categories. Respondents who had at least a Bachelor’s degree had lower rates

48

of choosing “Health Benefits” as their primary reason (30.2% and 20% for Bachelor’s
and Postgrads respectively, compared to 34.8% for high school graduates and 36.4% for
those with some college) but this is somewhat accounted for by an increase in the
percentage of responses for nutrient and probiotic content in those with more education
(Table 4.14). The decrease in motivation by health benefits in those with postgraduate
education is especially steep, however, and coincides with a sharp rise in selection of
Brand as a motivating factor (Table 4.14). As mentioned, there is a dearth of conclusive
evidence for the health benefits of kombucha, and those with higher levels of education,
much of which may have a research background, may be more aware of this. This does,
however, contrast interestingly with the fact that those with higher education still had
higher rates of kombucha consumption.
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Table 4.14 Cross-tabulation of education influences on kombucha consumption motivation
Some high
school

a

High school
Some college or
Master's and/or doctoral
Bachelor's degree
diploma or GED
Associate's degree
degree
What is the primary reason you consume kombucha? (n=447) (p=0.025)

Prefer not to say

Flavor

1 (10.0%)

10 (15.2%)

17 (14.0%)

26 (17.4%)

16 (16.0%)

1 (100%)

Carbonation

1 (10.0%)

2 (3.0%)

6 (5.0%)

6 (4.0%)

4 (4.0%)

0 (0%)

Color

0 (0%)

0 (0%)

1 (0.8%)

1 (0.7%)

4 (4.0%)

0 (0%)

Health benefits

3 (30.0%)

23 (34.8%)

44 (36.4%)

45 (30.2%)

20 (20.0%)

0 (0%)

Clarity

1 (10.0%)

1 (1.5%)

1 (0.8%)

2 (1.3%)

2 (2.0%)

0 (0%)

Organic acid content

0 (0%)

5 (7.6%)

4 (3.3%)

5 (3.4%)

3 (3.0%)

0 (0%)

Probiotic content

0 (0%)

7 (10.6%)

16 (13.2%)

25 (16.8%)

14 (14.0%)

0 (0%)

Nutrient content

1 (10.0%)

4 (6.1%)

15 (12.4%)

21 (14.1%)

12 (12.0%)

0 (0%)

Cost

0 (0%)

5 (7.6%)

4 (3.3%)

6 (4.0%)

7 (7.0%)

0 (0%)

Brand

0 (0%)

0 (0%)

5 (4.1%)

5 (3.4%)

13 (13%)

0 (0%)

Raw/ Unpasteurized

1 (10.0%)

5 (7.6%)

2 (1.7%)

2 (1.3%)

0 (0%)

0 (0%)

Other

1 (10.0%)

3 (4.5%)

4 (3.3%)

4 (2.7%)

4 (4.0%)

0 (0%)

Prefer not to say
Total Count
(Answering)
Missing Count

1 (10.0%)

1 (1.5%)

2 (1.7%)

1 (0.7%)

1 (1.0%)

0 (0%)

10.0

66.0

121.0

149.0

100.0

1.0

0.0

1.0

1.0

3.0

1.0

0.0

Counts are followed by percent of total responses
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There were no significant differences found between kombucha consumption
(p=0.08) or consumption frequency (p=0.24) based on income level (Table 4.15). This
was somewhat surprising, as there were differences between those two variables based on
education level, and educational attainment is a significant predictor of income level (US
Bureau of Labor Statistics, 2018). Additionally, kombucha is one of the more expensive
fermented food options for consumers, so it would be reasonable to think that kombucha
consumers might be more likely to have higher incomes, but this was not seen (Whelan &
Jones, 2021). Among those respondents who are kombucha consumers, there was also no
significant difference between the sources from which people get their kombucha (0.11)
or the types of retail stores they obtain kombucha from (p=0.97), suggesting that income
is not a good indicator for kombucha consumption habits.
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4.15 Cross-tabulation of income influences on kombucha consumption and frequencya

Total Count

Less than
$20,000
232.0

$20,000$34,999
292.0

$35,000$49,999
279.0

$50,000$74,999
388.0

$75,000$99,999
295.0

$100,000$124,999
210.0

More than
$125,000
307.0

Prefer not to
say
137.0

Missing Count

0.0

1.0

1.0

1.0

0.0

0.0

0.0

0.0

Have you consumed kombucha in the last 18 months? (n=2,140) (p=0.08)
Yes

42 (18.1%)

68 (23.3%)

46 (16.5%)

86 (22.2%)

76 (25.8%)

50 (23.8%)

73 (23.8%)

12 (8.8%)

No

190 (81.9%)

224 (76.7%)

233 (83.5%)

302 (77.8%)

219 (74.2%)

160 (76.2%)

234 (76.2%)

125 (91.2%)

Total Count

41.0

68.0

46.0

86.0

76.0

50.0

73.0

12.0

Missing Count

1.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

How frequently do you consume kombucha? (n=452) (p=0.24)
Almost never
(Less than once
a month)
Rarely
(1-2 times a
month)
Frequently
(1-5 times a
week)
Every day
Prefer not to
say
a

12 (29.3%)

13 (19.1%)

12 (26.1%)

16 (18.6%)

16 (21.1%)

8 (16.0%)

15 (20.5%)

4 (33.3%)

17 (41.5%)

25 (36.8%)

12 (26.1%)

33 (38.4%)

27 (35.5%)

14 (28.0%)

26 (35.6%)

2 (16.7%)

11 (26.8%)

24 (35.3%)

14 (30.4%)

29 (33.7%)

23 (30.3%)

20 (40.0%)

24 (32.9%)

3 (25.0%)

0 (0%)

4 (5.9%)

7 (15.2%)

8 (9.3%)

10 (13.2%)

8 (16.0%)

8 (11.0%)

3 (25.0%)

1 (2.4%)

2 (2.9%)

1 (2.2%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

Counts are followed by percent of total responses
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Significant differences between kombucha consumption (p<0.0001) crosstabulated by race and ethnicity are shown in Table 4.16, but no such difference is seen
with consumption frequency (p=0.28) for either variable. Overall, non-white respondents
were more likely to have consumed kombucha in the past 18 months, but they made up
too small a percentage of the respondents for statistical significance. The two racial
groups that reported the highest incidences of kombucha consumption were Pacific
Islanders (75%) and Native Americans (40%), but they were also the least represented
groups in the data; for context, there were as many respondents who declined to answer
this question (28) as there were in these two groups combined (Table 4.16). Among more
represented groups, African-Americans reported a consumption rate of 35.3%, AsianAmericans of 29.9%, and White Americans reported a rate of 18.5% (Table 4.16). Those
who identified as Multiracial had a kombucha consumption rate of 36.2% (Table 4.16).
Finally, respondents who identified as Hispanic reported a consumption rate of 45.5%,
while those who did not reported a rate of 19.2% (Table 4.17).
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Table 4.16 Cross-tabulation of racial influences on kombucha consumption and frequencya
AfricanNative
Pacific
MultiPrefer not
Asian
White
American
American
Islander
racial
to say
Have you consumed kombucha in the last 18 months? (n=2,139) (p<0.0001)
60
26
8
6
330
17
6
Yes
(35.3%)
(29.9%)
(40%)
(75.0%)
(18.5%)
(36.2%)
(21.4%)
110
61
12
2
1449
30
No
22 (78.6%)
(64.7%)
(70.1%)
(60.0%)
(25.0%)
(81.5%)
(63.8%)
Total Count
170.0
87.0
20.0
8.0
1,779.0
47.0
28.0
How frequently do you consume kombucha? (n=452) (p=0.28)
Almost
never (Less
than once a
month)
Rarely (1-2
times a
month)
Frequently
(1-5 times a
week)
Every day
Prefer not to
say
Total Count
Missing
Count
a

15
(25.0%)

4
(15.4%)

3
(37.5%)

1
(16.7%)

71
(21.6%)

2
(11.8%)

1
(16.7%)

14
(23.3%)

12
(46.2%)

1
(12.5%)

2
(33.3%)

118
(35.9%)

6
(35.3%)

2
(33.3%)

23
(38.3%)

6
(23.1%)

2
(25.0%)

2
(33.3%)

103
(31.3%)

9
(52.9%)

3
(50.0%)

7
(11.7%)
1
(1.7%)
60.0

4
(15.4%)
0
(0%)
26.0

2
(25.0%)
0
(0%)
8.0

0
(0%)
1
(16.7%)
6.0

35
(10.6%)
2
(0.6%)
329.0

0
(0%)
0
(0%)
17.0

0
(0%)
0
(0%)
6.0

0.0

0.0

0.0

0.0

1.0

0.0

0.0

Counts are followed by percent of total responses
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4.17 Cross-tabulation of ethnic influences on kombucha consumption and frequencya
Do you identify as Hispanic?
Yes

No

Prefer not to say

Have you consumed kombucha in the last 18 months? (n=2,112) (p<0.0001)
Yes

65 (45.5%)

374 (19.2%)

4 (16.0%)

No

78 (54.5%)

1570 (80.8%)

21 (84.0%)

Total Count (Answering)

143.0

1,944.0

25.0

Missing Count

0.0

3.0

0.0

How frequently do you consume kombucha? (n=442) (p=0.2954)
Almost never (Less than once a
9 (14.1%)
86 (23.0%)
1 (25.0%)
month)
Rarely (1-2 times/month)
21 (32.8%)
131 (35.0%)
3 (75.0%)

a

Frequently (1-5 times/week)

23 (35.9%)

120 (32.1%)

0 (0%)

Every day

9 (14.1%)

36 (9.6%)

0 (0%)

Prefer not to say

2 (3.1%)

1 (0.3%)

0 (0%)

Total Count (Answering)

64.0

374.0

4.0

Missing Count

1.0

0.0

0.0

Counts are followed by percent of total responses

4.4 Consumption Frequency Predictors
Among kombucha consumers, it is worth examining how their consumption
habits relate to one another in order to better understand the population and their
motivations. A central trait to consider is consumption frequency, as this is a better
determinant of the volume of kombucha intake than incidence of consumption alone, and
better differentiates between occasional or opportunistic kombucha consumption and
habitual consumption. Understanding which traits may predict consumption frequency
and which traits may be shaped by it is central to understanding consumers as a whole.
Table 4.18 shows significant differences (p=0.0025) between consumption frequency
when cross-tabulated with primary reasons for consumption, though low numbers across
many options rendered the Chi-Square test suspect. Despite these significant differences,
implications of this data are murky. The percentage of those who chose flavor as a
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primary motivator increases with frequency until it drops down to 12.8% among daily
drinkers, but those daily drinkers chose carbonation at a rate far above all other groups
(19.1%) (Table 4.18). Daily drinkers also selected “Health Benefits” and “Probiotic
Content” at the lowest rates (21.3% and 10.6%, respectively), but had the highest rates of
“Organic Acid” and “Nutrient Content” (6.4% and 14.9%), suggesting that the health
motivators of the most frequent drinkers are different than those who partake less often
(Table 4.18). The strikingly high rate of “Other” among those who indicated almost never
drinking kombucha is accounted for by the fact that the vast majority of written answers
given stated that the respondent had tried it one time only.
4.18 Cross-tabulation of kombucha consumption frequency with motivationa
Almost
never (Less
Rarely (1-2
Frequently (1Prefer not
Every day
than once a
times/month)
5 times/week)
to say
month)
What is the one most important reason that you consume kombucha? (n=451)(p=0.0025)

a

Flavor

9 (9.2%)

26 (16.8%)

30 (20.5%)

6 (12.8%)

0 (0%)

Bubbles/ carbonation

5 (5.1%)

4 (2.6%)

1 (0.7%)

9 (19.1%)

0 (0%)

Color

2 (2.0%)

1 (0.6%)

2 (1.4%)

1 (2.1%)

0 (0%)

Health benefits

27 (27.6%)

54 (34.8%)

45 (30.8%)

10 (21.3%)

0 (0%)

Clarity

3 (3.1%)

1 (0.6%)

2 (1.4%)

1 (2.1%)

0 (0%)

Organic acid content

5 (5.1%)

6 (3.9%)

3 (2.1%)

3 (6.4%)

0 (0%)

Probiotic content

13 (13.3%)

20 (12.9%)

23 (15.8%)

5 (10.6%)

1 (20.0%)

Nutrient content

12 (12.2%)

16 (10.3%)

18 (12.3%)

7 (14.9%)

0 (0%)

Cost

3 (3.1%)

8 (5.2%)

10 (6.8%)

1 (2.1%)

0 (0%)

Brand

0 (0%)

9 (5.8%)

10 (6.8%)

4 (8.5%)

0 (0%)

Raw/Unpasteurized

2 (2.0%)

7 (4.5%)

1 (0.7%)

0 (0%)

0 (0%)

Other

17 (17.3%)

1 (0.6%)

0 (0%)

0 (0%)

0 (0%)

Prefer not to say
Total Count
(Answering)
Missing Count

0 (0%)

2 (1.3%)

1 (0.7%)

0 (0%)

4 (80.0%)

98.0

155.0

146.0

47.0

5.0

1.0

1.0

2.0

1.0

0.0

Counts are followed by percent of total responses

56

Table 4.19 shows significant differences among consumer preferences for clarity
and particle level (p<0.0001 for both) when compared with frequency of consumption.
These differences are not explained by motivations for consumption, as there is a
nonsignificant difference between these preferences when cross-tabulated with reason for
consumption (p=0.29). In the overall population of consumers, a slim majority (50.6%)
prefer their kombucha to have some floating particles, followed by those who prefer no
particles at all (34.5%) and in distant last place are those who prefer lots of floating
particles (15%) (Table 4.19). However, those in this last group are also disproportionately
those who consume it most frequently, as 42.2% of those who report drinking kombucha
daily prefer lots of floating particles, compared to 6.5% of those who drink it “rarely,”
13.5% of those who drink it “almost never,” and 16.1% of those who drink it
“frequently.” (Table 4.19). Meanwhile, those consumers who prefer no particles are
overwhelmingly infrequent drinkers, representing 45.8% of “almost never” consumers
and 41.8% of rare drinkers, compared to 24.5% of frequent drinkers and 15.6% of daily
drinkers (Table 4.19). Even though these daily drinkers make up the smallest number of
consumers, they make up a very large share of total consumption; as an example, even
though there are 153 respondents who reported drinking kombucha 1-2 times a month,
they would consume fewer servings of kombucha (306) than the mere 45 daily
consumers (315) in a month’s time (Table 4.19).
Clarity preferences follow a similar, though not identical pattern. Very few of the
respondents preferred their kombucha opaque (2.2% overall), with nearly all of those
who chose “opaque” being among the “almost never” consumption group (7 respondents,
7.7%) (Table 4.19). Other than that exception, these consumers preferred clearer
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kombuchas, with 34.7% preferring it totally clear and 32.7% preferring it slightly cloudy
(Table 4.19). Interestingly, the most preferred clarity level becomes more opaque as
frequency of consumption increases, with the exception of the daily drinkers; for the rare
consumers, Slightly Cloudy is the preferred clarity (43.5%), while the frequent
consumers prefer it Moderately Cloudy (35.6%) (Table 4.19). While the daily consumers
do have the highest incidence of respondents preferring Very Cloudy kombucha (16.7%),
their most preferred clarity is Completely Clear at 35.4%, while they have the lowest
rates of those preferring the two middle levels of clarity (Table 4.19). It is perhaps
unsurprising that the most frequent consumers have the most polarized preferences. The
combination of these two factors shows that, in terms of kombucha appearance, the most
preferable for achieving highest consumption seems to be moderate-to-high levels of
particles in a clear-to-cloudy liquid medium.
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Table 4.19 Cross-tabulation of kombucha consumption frequency with preferred clarity and
particulate levelsa
Almost never (Less
than once a month)

Rarely (1-2
times/month)

Frequently (1-5
times/week)

Every day

Prefer not
to say

Total Count
(Answering)

96.0

153.0

143.0

45.0

4.0

Missing Count

3.0

3.0

5.0

3.0

1.0

What level of floating particles is most appealing to you? (n=441) (p<0.0001)
No particles at all
Some floating
particles
Lots of floating
particles

44 (45.8%)

64 (41.8%)

35 (24.5%)

7 (15.6%)

2 (50.0%)

39 (40.6%)

79 (51.6%)

85 (59.4%)

19 (42.2%)

1 (25.0%)

13 (13.5%)

10 (6.5%)

23 (16.1%)

19 (42.2%)

1 (25.0%)

Total Count
(Answering)

98.0

154.0

146.0

48.0

5.0

Missing Count

1.0

2.0

2.0

0.0

0.0

Which of these clarity levels is most appealing to you? (n=451) (p<0.0001)

a

Completely clear

34 (34.7%)

41 (26.6%)

33 (22.6%)

17 (35.4%)

3 (60.0%)

Slightly cloudy

32 (32.7%)

67 (43.5%)

46 (31.5%)

12 (25.0%)

1 (20.0%)

Moderately cloudy

22 (22.4%)

42 (27.3%)

52 (35.6%)

11 (22.9%)

0 (0.0%)

Very cloudy
Opaque (no light
comes through)

3 (3.1%)

3 (1.9%)

14 (9.6%)

8 (16.7%)

0 (0%)

7 (7.1%)

1 (0.6%)

1 (0.7%)

0 (0%)

1 (20.0%)

Counts are followed by percent of total responses

Significant differences are seen in the rates of kombucha consumers giving the
product to children in their household (p<0.0001), when cross-tabulated with
consumption frequency, and these differences are shown in Table 4.20. 23.5% of
respondents had no children in their household and were excluded from analysis. Those
who consumed kombucha frequently or daily had much higher rates of giving the drink to
minors in the household (51.3% and 81.4%, respectively) than those who were in the
“almost never” or rare frequency groups (30.6% and 25.2%, respectively) (Table 4.20).
The frequency of drinking kombucha and that of eating other fermented foods
were cross-tabulated, and significant differences are also shown in Table 4.20.
Predictably, the more frequently a consumer consumed kombucha, the more frequently
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they consumed other fermented products, but it is striking how closely these consumption
habits aligned. For each level of kombucha frequency, the highest percentage was always
seen at the corresponding level of fermented food frequency; at the “Almost Never”
intercept, the rate is 40.8%; for “Rarely,” it was 49.7%; for “Frequently,” 65.8%; and for
“Every day,” the rate was 45.8% (Table 4.20). This suggests that most kombucha
consumption is following an existing pattern of fermented food consumption in the diet.

Table 4.20 Cross-tabulation of kombucha consumption frequency with meal patterns

Total Count
(Answering)
Missing Count

Almost never
(Less than once a
month)

Rarely (1-2
times a
month)

Frequently
(1-5 times a
week)

Every day

Prefer not
to say

99.0

156.0

148.0

47.0

5.0

0.0

0.0

0.0

1.0

0.0

Do you give kombucha to members of your household under the age of 18? (n=455) (p<0.0001)
Yes

22 (22.2%)

29 (18.6%)

58 (39.2%)

35 (74.5%)

1 (20.0%)

No
No children or teens
in my household
Prefer not to say

49 (49.5%)

86 (55.1%)

55 (37.2%)

8 (17.0%)

2 (40.0%)

27 (27.3%)

41 (26.3%)

35 (23.6%)

4 (8.5%)

0 (0%)

1 (1.0%)

0 (0%)

0 (0%)

0 (0%)

2 (40.0%)

Total Count

98.0

155.0

146.0

48.0

5.0

Missing Count

1.0

1.0

2.0

0.0

0.0

How frequently do you consume other fermented foods? (n=452) (p<0.0001)
Almost never (Less
40 (40.8%)
20 (12.9%)
11 (7.5%)
7 (14.6%)
2 (40.0%)
than once a month)
Rarely (1-2
28 (28.6%)
77 (49.7%)
26 (17.8%)
6 (12.5%)
1 (20.0%)
times/month)
Frequently (1-5
24 (24.5%)
49 (31.6%)
96 (65.8%)
13 (27.1%)
0 (0%)
times/week)
Every day
6 (6.1%)
6 (3.9%)
13 (8.9%)
22 (45.8%)
0 (0%)
Prefer not to say
a

0 (0%)

3 (1.9%)

0 (0%)

0 (0%)

2 (40.0%)

Counts are followed by percent of total responses

4.5 BEVQ
The Beverage Intake Questionnaire (or BEVQ-15) is a rapid assessment
questionnaire tool created to evaluate the beverage intake of adults. Developed in 2012 at
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Virginia Polytechnic Institute, it assesses the frequency and volume of 15 different
categories of beverages by weekly consumption and was specifically designed to
assess intake of sugar-sweetened beverages due to their health implications (Hedrick et
al, 2012). Among other uses, it has been accepted as an assessment tool by the United
States Department of Agriculture for assessment of SNAP and SNAP-ED
recipients (USDA, 2016). While validated for use in all populations, adults with lower
literacy levels may produce slightly skewed results, but the relatively high education
level of this survey population should help counteract this effect (Hooper et al, 2016). For
this study, including the BEVQ-15 allows an analysis of the role of kombucha in the
beverage consumption habits of consumers. By comparing consumption frequencies of
consumers and non-consumers of kombucha, it is possible to see whether kombucha
is simply added on to pre-existing consumer patterns, whether it is taking the place of
unhealthy beverage choices (sugar-sweetened beverages and alcohol, for example), or
following some other pattern.
Tables 4.21 and 4.22 show the overall beverage consumption frequency and
volume of kombucha non-consumers in this survey, while Tables 4.23 and 4.24 show
those of kombucha consumers. By scoring this data, it is possible to create an overall
average consumer and non-consumer to compare. Certain trends are worth noting even
prior to scoring and analysis. In every single beverage category, kombucha nonconsumers had significantly higher (p<0.0001) rates of respondents who reported
consuming the beverage type “Never or Less than Once a Week” (Tables 4.18 and
4.20). These answers were scored as zero when determining weekly consumption and
suggest that kombucha non-consumers are simply less prone to all beverage
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consumption, rather than specifically avoiding kombucha. Similarly, non-consumers had
lower rates of “3 or More Times Daily” drinkers for most beverages, with a few notable
exceptions, namely water, coffee (both black and sweetened) and diet soft drinks (though
not regular soft drinks) (Tables 4.21 and 4.23).
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Table 4.21 Beverage consumption frequency of respondents who do not drink kombuchaa
How frequently do you consume the following beverages? (n=1632)
Never or less than 1
1 time per
2-3 times per
4-6 times per
1 time per day
times per week
week
week
week
Water or unsweetened
sparkling water
100% Fruit Juice
Sweetened Juice
Beverage/Drink
Whole, 2%, or Chocolate
Milk
1%, Skim Milk, or Soy
Milk, Buttermilk
Nut Milk
Soft Drinks, Regular
Energy & Sports Drinks,
Regular
Diet Soft Drinks, Energy
& Sports Drinks
Sweet Tea (with sugar)

a

2 times per
day

3 or more
times per day

220 (13.48%)

67 (4.11%)

112 (6.86%)

97 (5.94%)

123 (7.54%)

208 (12.75%)

805 (49.33%)

616 (37.75%)

217 (13.3%)

237 (14.52%)

142 (8.7%)

325 (19.91%)

60 (3.68%)

35 (2.14%)

1124 (68.87%)

148 (9.07%)

161 (9.87%)

76 (4.66%)

71 (4.35%)

24 (1.47%)

28 (1.72%)

760 (46.57%)

166 (10.17%)

216 (13.24%)

134 (8.21%)

221 (13.54%)

91 (5.58%)

44 (2.7%)

865 (53%)

166 (10.17%)

172 (10.54%)

95 (5.82%)

197 (12.07%)

97 (5.94%)

40 (2.45%)

1260 (77.21%)

84 (5.15%)

94 (5.76%)

55 (3.37%)

83 (5.09%)

27 (1.65%)

29 (1.78%)

845 (51.78%)

172 (10.54%)

216 (13.24%)

112 (6.86%)

118 (7.23%)

87 (5.33%)

82 (5.02%)

1171 (71.75%)

172 (9.44%)

131 (8.03%)

70 (4.29%)

59 (3.62%)

30 (1.84%)

17 (1.04%)

1038 (63.6%)

154 (8.64%)

125 (7.66%)

100 (6.13%)

89 (5.45%)

70 (4.29%)

69 (4.23%)

1128 (69.12%)

157 (9.62%)

127 (7.78%)

75 (4.6%)

66 (4.04%)

47 (2.88%)

32 (1.96%)

774 (47.43%)

108 (6.62%)

100 (6.13%)

89 (5.45%)

217 (13.3%)

161 (9.87%)

183 (11.21%)

Tea or Coffee, black
Tea or Coffee (with milk
or creamer)
Wine

758 (46.45%)

101 (6.19%)

107 (6.56%)

86 (5.27%)

258 (15.81%)

183 (11.21%)

139 (8.52%)

1032 (63.24%)

235 (14.4%)

171 (10.48%)

78 (4.78%)

81 (4.96%)

19 (1.16%)

16 (0.98%)

Hard Liquor

1177 (72.12%)

196 (12.01%)

116 (7.11%)

65 (3.98%)

40 (2.45%)

21 (1.29%)

17 (1.04%)

Beer, Ales, Wine Coolers
Low-alcohol Fermented
Beverages

1134 (69.49%)

208 (12.75%)

138 (8.46%)

54 (3.31%)

44 (2.7%)

30 (1.84%)

24 (1.47%)

1459 (89.4%)

54 (3.31%)

42 (2.57%)

25 (1.53%)

33 (2.02%)

9 (0.55%)

10 (0.61%)

Counts are followed by percent of total responses
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Table 4.22 Beverage consumption volume of respondents who do not drink kombuchaa
When you consume these beverages, how much do you drink at a time? (n=1,612)
Less than 6 fl. oz (3/4
12 fl. oz (1 1/2
16 fl. oz ( 2
20 fl. oz (2 1/2
8 fl. oz (1 cup)
cup)
cup)
cups)
cups)
Water or unsweetened
sparkling water
100% Fruit Juice
Sweetened Juice
Beverage/Drink
Whole, 2%, or Chocolate
Milk
1%, Skim Milk, or Soy
Milk, Buttermilk
Nut Milk

N/A

207 (12.84%)

474 (29.4%)

278 (17.25%)

275 (17.06%)

74 (4.59%)

150 (9.31%)

154 (9.55%)

387 (24.01%)

485 (30.09%)

169 (10.48%)

70 (4.34%)

28 (1.74%)

19 (1.18%)

454 (28.16%)

192 (11.91%)

270 (16.75%)

104 (6.45%)

48 (2.98%)

27 (1.67%)

14 (0.87%)

957 (59.37%)

267 (16.56%)

361 (22.39%)

142 (8.81%)

75 (4.65%)

25 (1.55%)

25 (1.55%)

717 (44.48%)

286 (17.74%)

303 (18.8%)

126 (7.82%)

67 (4.16%)

25 (1.55%)

15 (0.93%)

790 (49.01%)

140 (8.68%)

135 (8.37%)

68 (4.22%)

38 (2.36%)

25 (1.55%)

11 (0.68%)

1195 (74.13%)

Soft Drinks, Regular
Energy & Sports Drinks,
Regular
Diet Soft Drinks, Energy
& Sports Drinks
Sweet Tea (with sugar)

98 (6.08%)

238 (14.76%)

329 (20.41%)

131 (8.13%)

53 (3.29%)

47 (2.92%)

716 (44.42%)

97 (6.02%)

140 (8.68%)

127 (7.88%)

101 (6.27%)

30 (1.86%)

26 (1.61%)

1091 (67.68%)

96 (5.96%)

169 (10.48%)

212 (13.15%)

112 (6.95%)

40 (2.48%)

47 (2.92%)

936 (58.06%)

88 (5.46%)

183 (11.35%)

146 (9.06%)

90 (5.58%)

36 (2.23%)

31 (1.92%)

1038 (64.39%)

Tea or Coffee, black
Tea or Coffee (with milk
or creamer)
Wine

107 (6.64%)

336 (20.84%)

171 (10.61%)

120 (7.44%)

57 (3.54%)

66 (4.09%)

755 (46.84%)

97 (6.02%)

345 (21.4%)

207 (12.84%)

128 (7.94%)

51 (3.16%)

69 (4.28%)

715 (44.35%)

314 (19.48%)

242 (15.01%)

111 (6.89%)

58 (3.6%)

26 (1.61%)

23 (1.43%)

838 (51.99%)

Hard Liquor

361 (22.39%)

118 (7.32%)

65 (4.03%)

46 (2.85%)

20 (1.24%)

17 (1.05%)

985 (61.1%)

82 (5.09%)

127 (7.88%)

293 (18.18%)

75 (4.65%)

19 (1.18%)

57 (3.54%)

959 (59.49%)

54 (3.35%)

56 (3.47%)

40 (2.48%)

34 (2.11%)

17 (1.05%)

7 (0.43%)

1404 (87.1%)

Beer, Wine Coolers
Low-alcohol Fermented
Beverages
a

>20 fl. oz. (
2 1/2 cups)

Counts are followed by percent of total responses
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Table 4.23 Beverage consumption frequency of kombucha consumersa
How frequently do you consume the following beverages? (n=443)
Never or less than 1
1 time per
2-3 times per
4-6 times per
1 time per day
times per week
week
week
week
Water or unsweetened
sparkling water
100% Fruit Juice
Sweetened Juice
Beverage/Drink
Whole, 2%, or Chocolate
Milk
1%, Skim Milk, or Soy
Milk, Buttermilk
Nut Milk

a

2 times per
day

3 or more times
per day

24 (5.42%)

39 (8.8%)

67 (15.12%)

51 (11.51%)

32 (7.22%)

53 (11.96%)

177 (39.95%)

80 (18.06%)

59 (13.32%)

104 (23.48%)

61 (13.77%)

79 (17.83%)

40 (9.03%)

20 (4.51%)

167 (37.7%)

48 (10.84%)

76 (17.16%)

58 (13.09%)

48 (10.84%)

27 (6.09%)

19 (4.29%)

117 (26.41%)

64 (14.45%)

82 (18.51%)

54 (12.19%)

63 (14.22%)

42 (9.48%)

21 (4.74%)

140 (31.6%)

53 (11.96%)

75 (16.93%)

57 (12.87%)

61 (13.77%)

34 (7.67%)

23 (5.19%)

140 (31.6%)

55 (12.42%)

79 (17.83%)

68 (15.35%)

53 (11.96%)

29 (6.55%)

19 (4.29%)

Soft Drinks, Regular
Energy & Sports Drinks,
Regular
Diet Soft Drinks, Energy
& Sports Drinks
Sweet Tea (with sugar)

146 (32.96%)

63 (14.22%)

66 (14.9%)

50 (11.29%)

58 (13.09%)

26 (5.87%)

34 (7.67%)

150 (33.86%)

84 (18.96%)

70 (15.8%)

53 (11.96%)

38 (8.58%)

36 (8.13%)

12 (2.71%)

188 (42.44%)

57 (12.87%)

77 (17.38%)

48 (10.84%)

38 (8.58%)

21 (4.74%)

14 (3.16%)

162 (36.57%)

71 (16.03%)

67 (15.12%)

55 (12.42%)

43 (9.71%)

25 (5.64%)

20 (4.51%)

Tea or Coffee, black
Tea or Coffee (with milk
or creamer)
Wine

114 (25.73%)

53 (11.96%)

68 (15.35%)

50 (11.29%)

74 (16.7%)

55 (12.42%)

29 (6.55%)

93 (20.99%)

48 (10.84%)

67 (15.12%)

49 (11.06%))

100 (22.57%)

52 (11.74%)

34 (7.67%)

159 (35.89%)

83 (18.74%)

83 (18.74%)

47 (10.61%)

39 (8.8%)

18 (4.06%)

14 (3.16%)

Hard Liquor

201 (45.37%)

87 (19.64%)

64 (14.45%)

30 (6.77%)

29 (6.55%)

21 (4.74%)

11 (2.48%)

Beer, Wine Coolers
Low-alcohol Fermented
Beverages

175 (39.5%)

76 (17.16%)

78 (17.61%)

46 (10.38%)

39 (8.8%)

14 (3.16%)

15 (3.39%)

110 (24.83%)

89 (20.09%)

93 (20.99%)

63 (14.22%)

42 (9.48%)

32 (7.22%)

14 (3.16%)

Counts are followed by percent of total responses
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Table 4.24 Beverage consumption volume of kombucha consumersa
When you consume these beverages, how much do you usually drink? (n=440)
Less than 6 fl. oz
12 fl. oz (1 1/2
16 fl. oz ( 2
20 fl. oz (2 1/2
8 fl. oz (1 cup)
(3/4 cup)
cup)
cups)
cups)
Water or unsweetened
sparkling water
100% Fruit Juice
Sweetened Juice
Beverage/Drink
Whole, 2%, or Chocolate
Milk
1%, Skim Milk,
Buttermilk, or Soy Milk
Nut Milk

a

>20 fl. oz.
(2 1/2 cups)

N/A

36 (8.18%)

133 (30.23%)

83 (18.86%)

87 (19.77%)

36 (8.18%)

51 (11.59%)

14 (3.18%)

75 (17.05%)

133 (30.23%)

70 (15.91%)

54 (12.27%)

33 (7.5%)

11 (2.5%)

64 (14.55%)

57 (12.95%)

114 (25.91%)

59 (13.41%)

41 (9.32%)

22 (5%)

11 (2.5%)

136 (30.91%)

62 (14.09%)

127 (28.86%)

58 (13.18%)

49 (11.14%)

24 (5.45%)

18 (4.09%)

102 (23.18%)

62 (14.09%)

116 (26.36%)

70 (15.91%)

47 (10.68%)

20 (4.55%)

14 (3.18%)

111 (25.23%)

55 (12.5%)

108 (24.55%)

61 (13.86%)

52 (11.82%)

29 (6.59%)

13 (2.95%)

122 (27.73%)

Soft Drinks, Regular
Energy & Sports Drinks,
Regular
Diet Soft Drinks, Energy
& Sports Drinks
Sweet Tea (with sugar)

31 (7.05%)

88 (20%)

85 (19.32%)

57 (12.95%)

36 (8.18%)

20 (4.55%)

123 (27.95%)

43 (9.77%)

87 (19.77%)

63 (14.32%)

76 (17.27%)

30 (6.82%)

11 (2.5%)

130 (29.55%)

38 (8.64%)

74 (16.82%)

73 (16.59%)

49 (11.14%)

24 (5.45%)

12 (2.73%)

170 (38.64%)

42 (9.55%)

85 (19.32%)

73 (16.59%)

61 (13.86%)

31 (7.05%)

11 (2.5%)

137 (31.14%)

Tea or Coffee, black
Tea or Coffee (with milk
or creamer)
Wine

50 (11.36%)

103 (23.41%)

79 (17.95%)

61 (13.86%)

32 (7.27%)

16 (3.64%)

99 (22.5%)

47 (10.68%)

115 (26.14%)

88 (20%)

59 (13.41%)

28 (6.36%)

18 (4.09%)

85 (19.32%)

80 (18.18%)

102 (23.18%)

61 (13.86%)

46 (10.45%)

36 (8.18%)

12 (2.73%)

103 (23.41%)

Hard Liquor

96 (21.82%)

75 (17.05%)

38 (8.64%)

51 (11.59%)

26 (5.91%)

12 (2.73%)

142 (32.27%)

Beer, Wine Coolers
Low-alcohol Fermented
Beverage

52 (11.82%)

85 (19.32%)

87 (19.77%)

55 (12.5%)

21 (4.77%)

20 (4.55%)

120 (27.27%)

54 (12.27%)

131 (29.77%)

109 (24.77%)

64 (14.55%)

25 (5.68%)

15 (3.41%)

42 (9.55%)

Counts are followed by percent of total responses
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Table 4.25 shows significant differences (p<0.0001) among
weekly beverage consumption volume and calorie count between the average kombucha
non-consumer and consumer. Also included is an assessment of total alcohol and sugarsweetened beverage consumption, which are aggregates of multiple categories.
Strikingly, the kombucha consumers consume more volume (and therefore,
calories) than non-consumers in almost every single beverage category. The exceptions
also tend to be in somewhat “healthier” categories. Kombucha non-consumers
insignificantly outpace consumers in water consumption (28.3 fluid ounces (fl. oz.) to
26.5 fl. oz.) and 100% fruit juice (3.4 fl. oz. to 3.1 fl. oz.), while kombucha consumers
drink sweetened juice drinks nearly four times as much as non-consumers (1.9 fl. oz. to
0.5 fl. oz.) (Table 4.25). Kombucha consumers drink more sweetened coffee (3.9 fl. oz.
per week versus 3.1 for non-consumers), while non-consumers drink more black coffee
(Table 4.25). This pattern also holds true with soft drinks, with non-consumers drinking
slightly more diet (artificially sweetened) sodas and energy drinks (1.4 fl. oz. to 1.3 fl.
oz.), but kombucha consumers significantly outpacing non-consumers in the sugarsweetened varieties, drinking sodas at a rate of 3.7 fl. oz. per week compared to nonconsumers’ 2.6 fl. oz., and drinking sugar sweetened energy and sports drinks more than
twelve times as much as non-consumers (3.2 fl. oz. to 0.3 fl. oz.) (Table 4.25). These
categories alone account for 55.7 more calories per week for kombucha consumers than
non-consumers.
Aside from the categories previously mentioned, kombucha consumers drank
more per week of each beverage category than non-consumers (in many cases, much
more). They drank significantly more of all three milk categories (high fat, low fat, and
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nut milks) (Table 4.25). The nut milk category is interesting, as in the previous paragraph
it was mentioned that non-consumers drank more of some alternative beverage categories
perceived to be healthier choices, and nut milks are often chosen for their lower caloric
content; however, they are also an option for those who suffer from lactose intolerance
(Sethi et al., 2016). People with digestive issues such as lactose intolerance may be more
likely to drink kombucha, though that was not investigated in this study. In addition to
drinking more sweetened coffee beverages, kombucha consumers also drank more sweet
tea than non-consumers, as well as all three alcohol categories (wine, hard liquor, and
beers and similar drinks) (Table 4.25).
When looking at final totals, it certainly does not appear that kombucha is taking
the place of any other beverage category in consumers’ diets, nor that consumers have
more healthy pre-existing diet patterns than non-consumers. Rather, it seems that
consumers of kombucha are those who already tend to drink more beverages. Overall, the
average kombucha consumer in this survey drinks more than three times as much alcohol
(4.2 fl. oz. to 1.29 fl. oz.) and sugar sweetened beverages (10.9 fl. oz. to 3.8 fl. oz.) per
week than the average kombucha non-consumer, and 222% as much milk (7.2 fl. oz. to
3.2 fl. oz.) (Table 4.25). This accounts for a difference of 224 kcal per week between the
two groups, or more than twice as many calories from beverages in a given week for
kombucha consumers than non-consumers before including kombucha itself (Table 4.25).
It is worth noting that these differences could also be linked to the demographic
distinctions shown between these two groups; however, while youth is positively
associated with increased alcohol and sugary beverage consumption, increased education
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is negatively associated with these two traits, which would seem likely to confound the
effect (Grant, 2017).

Table 4.25 Weekly beverage intake of average respondents (p<0.0001)
Kombucha Non-Consumer

Kombucha Consumer

Avg Weekly
Volume
(fl. oz.)

Avg Weekly
Intake
(kcal)

Avg Weekly
Volume
(fl. oz.)

Avg Weekly
Intake
(kcal)

Water or unsweetened sparkling water

28.28

0

26.54

0

100% Fruit Juice
Sweetened Juice Beverage/Drink
Whole, 2%, or Chocolate Milk

3.35
0.48
1.70

59.28
6.92
33.61

3.06
1.87
3.06

54.02
26.70
60.67

1%, Skim, or Soy Milk, Buttermilk

1.27

15.38

2.30

27.81

0.25

0

1.80

0

2.58

34.34

3.73

49.67

0.26

3.62

3.15

44.03

1.40

0.42

1.32

0.40

0.45

4.47

2.10

21.00

3.92

0

3.86

0

3.06

0

3.94

0

Wine (red or white)
Hard Liquor
Beer, Ales, Wine Coolers
Total Alcohol

0.42
0.20
0.67

8.59
13.34
6.94

1.23
1.23
1.69

25.35
83.90
17.40

1.29

28.86

4.15

126.65

Total Milk

3.22

48.99

7.16

88.48

Total Sugar Sweetened Beverages

3.77

49.35

10.85

141.40

Total Beverages

48.35

186.91

63.88

410.95

Nut Milk
Soft Drinks, Regular
Energy & Sports Drinks, Regular
Diet Soft Drinks, Energy & Sports
Drinks
Sweet Tea (with sugar)
Tea or Coffee, black
Tea or Coffee (with creamer)

69

CHAPTER FIVE
SUMMARY AND CONCLUSIONS
This study aimed to provide insights into the demographics, habits, attitudes, and
motivations of kombucha consumers, as well as revealing groups that are more likely to
be open to consuming kombucha but who may not yet be regular consumers. These data
may provide guidance for developing marketing strategies, product innovations, and
direction of future research to meet the demands of the rise in interest in fermented foods
among the American population (Resendes, 2020; Kim & Adikhari, 2020). With the
number of kombucha brewers growing annually, competition for the current demographic
will increase alongside, and it is vital that new consumers are found to sustain growth.
That current demographic is outlined by several characteristic traits. Higher rates
of kombucha consumption are associated with youth, higher education level, and
minority racial status, and relative younger age and higher education level are also
associated with an increase in consumption frequency. These highly educated consumers
are unique in that they drink kombucha for health benefits at significantly lower rates
than others, so conducting more research to establish solid evidence of kombucha’s
healthful benefits and successfully marketing the information may increase the consumer
base among the more scientifically literate. Regardless of education status, health
consciousness is an important driver of kombucha consumership, and efforts to display
health benefits of kombucha will continue to motivate buyers. Likewise, the development
of products that may appeal to demographics that are not currently frequent consumers of
kombucha, such as those of lower education level or those in older age demographics,
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may prove advantageous to expanding the market for the product. One possible option
would be to formulate kombucha from different raw materials besides black tea
(Emiljanowicz & Malinowska-Pańczyk, 2020). Another would be to look into crossmarketing with other fermented foods, including the use of kombucha cultures to make
other, more familiar products such as sourdough bread (Mohd et al., 2020). Strategies to
overcome the food neophobia that is common in these two populations, such as providing
free samples, should be examined to determine best steps (Meiselman et al., 2010).
Consumption frequency is a more important determinant of overall kombucha
intake, as one daily consumer will outpace 30 monthly drinkers, and many who reported
drinking kombucha in the last 18 months had done so only once. Preferred particle level
and clarity differ significantly between frequent and infrequent drinkers, and these
findings may help guide product development to maximize appeal to the most fervid
consumers, while also creating products to attract newcomers. As consumption frequency
increases, so too does the desire for particles within the drink, while clarity has somewhat
more mixed results; for brewers, creating a diverse product line with multiple levels of
each trait may help appeal to different consumers.
Frequency of kombucha consumption is also correlated with consumption habits
and overall eating patterns. The most frequent kombucha drinkers are also the most likely
to give kombucha to teenagers and children in the household, who form an additional
consumer base. Product development geared towards the tastes of younger drinkers and
marketing strategies that show kombucha as a healthy alternative to other sugarsweetened beverages for parents to give their children may help increase this population
and reach them more effectively, though this must obviously be paired with very strict
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controls on alcohol levels. Consumers are also likely to consume kombucha at similar
rates as they consume other fermented and functional foods in their diet. Promoting
consumption of these foods as a whole may be an avenue to also increase consumption of
kombucha, as well as promote the health of the consumer. Marketing strategies
promoting the similarities between these foods may prove advantageous, as may
promoting proximity in the retail environment. Additionally, there is an opportunity for
partnerships or acquisitions with other fermented food manufacturers in order to establish
recognition across different categories of products.
Kombucha consumers are already more frequent consumers of other categories of
beverages. The average kombucha consumer has a higher rate of sugar-sweetened
beverage and alcoholic beverage consumption than the average kombucha non-consumer,
but the majority of consumers are also motivated by health reasons to drink kombucha.
The recent emergence of higher alcohol kombuchas in the market may be able to
capitalize on this interaction, but it also reveals other opportunities (Kim and Adikhari,
2020). While the importance of further research into the proposed health benefits of
kombucha has been discussed both in the literature and earlier in this summary in order to
promote consumership, kombucha inherently has several health advantages over these
other drinks. Kombucha is on average lower in calories and added sugars than most
sugar-sweetened and/or alcoholic beverages, and marketing strategies that aim to position
them as a healthier alternative to these beverages on this basis could help both introduce
the product to new consumers and increase the frequency of consumption among current
consumers by usurping some of those beverages in their current consumption patterns
(Kim and Adikhari, 2020).
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While this survey provided positive steps towards understanding the kombucha
consumer market, there are many opportunities to fill in gaps with future research. Two
groups were mentioned in the results that could use significantly more research. First, the
history of kombucha suggests that the LGBTQ+ population may be particularly invested
consumers, but this survey lacked both the questions and the sample size to investigate
any associations in this population. Second, consumers that have health issues that they
are hoping kombucha will help with, especially digestive issues, may have different
preferences than the rest of the population, so future research should investigate medical
reasons for kombucha consumption. Additionally, as was mentioned in the demographics
section, the sample group was significantly older and less diverse than the general
population, making it more difficult to draw conclusions about those groups. Future
research to target these missed demographics is needed. Finally, many survey questions
simply had too many answer choices for the sample size, making it difficult to achieve
statistical significance for variables such as motivation. While some of these answer
choices could be collapsed, respondents may have chosen different answers if given
fewer options, biasing the results.
The continued growth of the functional foods market and kombucha production
specifically presents many opportunities to expand the reach of the product.
Opportunities exist for brewers to develop products optimized to fit the preferences of the
most likely and frequent consumers. These consumers overall preferred clearer
kombuchas and those with more residual particulate matter from the fermentation
process, though a larger number of less frequent consumers had varying preferences. The
current market consists largely of younger, higher-educated, and racially diverse
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consumers, but the development of new products and marketing strategies to appeal to an
older, less-educated demographic may present expansion opportunities. Health
consciousness is a primary driver of consumption, so continued future research into
health benefits is crucial to position kombucha as a healthy alternative to other beverages
(Vina et al, 2014). Even with the explosion in growth of kombucha production over the
past decade, approximately four out of five respondents to the survey had not consumed
kombucha anytime over the prior eighteen months, so future considerations should be
geared towards reaching these unexposed potential consumers and identifying their
preferences.
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Appendix A: Sample Survey Invitation Email
You’re Invited
Reward: Standard Compensation Survey Length: 10 Minutes
Dear XX,
You’re invited to take an anonymous survey about kombucha.
Thanks for participating!
Regards,
The Opinion Outpost Team
Take Survey Now!
[Linked to the informed consent form (Appendix B) and the survey questionnaire
(Appendix C)]
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Appendix B. Informed Consent
2021 Kombucha Survey
Q1 You are invited to take part in a research project being conducted by graduate
student Matthew Walker and his advisor Professor Mary Ellen Camire of the School of
Food and Agriculture at the University of Maine. The purpose of the research is to learn
about consumer thoughts about kombucha as a beverage. You must be at least 18
years of age and live in the United States to participate.
What Will You Be Asked to Do?
If you decide to take part, you will be asked to take a confidential survey. It should take
you
no more than 10 minutes to complete.
Risks:
Except for your time and inconvenience, there are no risks to you from taking part in this
study.
Benefits:
While this study will have no direct benefit to you, this research may help kombucha
companies better understand consumer preferences.
Compensation:
You will receive the standard compensation in your account if you reach the end of the
survey.
Confidentiality:
This study is confidential. There will be no records linking you to your answers. Although
Dynata has your name and email address, no identifying information will be shared with
the researchers. Data will be kept on a password-protected computer until December 31,
2021, and then stored indefinitely online at the University of Maine Library. Information
for the compensation is not connected to survey responses.
Voluntary:
Participation is voluntary. If you choose to take part in this study, you may stop at any
time. You must reach the end of the survey to receive compensation, but you may skip
any questions that you do not wish to answer.
Contact Information:
If you have any questions about this research, please contact Matthew Walker or his
advisor, Professor Mary Ellen Camire, at sensory.evaluation@maine.edu or (207)5811733.
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If you have any questions about your rights as a research participant, please contact the
University of Maine Office of Research Compliance at umric@maine.edu or (207)5812657.
Submission of this survey implies consent to participate. Would you like to take this
survey?

o
o

Yes (1)
No (2)

Skip To: End of Survey If You are invited to take part in a research project being conducted by
graduate student Matthew Wa... = No
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Appendix C: Survey Questionnaire (Question numbers were not shown to
participants.)

o

Start of Block: Default Question Block

Q2 Which gender do you currently identify with?

o
o
o
o

Male (cis or trans) (1)
Female (cis or trans) (2)
Non-binary (agender, genderfluid, genderqueer, or other) (3)
Prefer not to say (4)

Q3 Which racial group do you identify with?

o
o
o
o
o
o
o

African-American (1)
Asian (2)
Native American (3)
Pacific Islander (4)
White (6)
More than one racial group (7)
Prefer not to say (8)

Q4 Are you Hispanic?

o
o
o

Yes (20)
No (21)
Prefer not to say (22)
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Q5 What is your age?

o
o
o
o
o
o
o
o

18-25 (1)
26-35 (2)
36-45 (3)
46-55 (4)
56-65 (5)
66-75 (6)
Older than 75 (7)
Prefer not to say (8)

Q6 In which state do you currently reside?
▼ Alabama (1) ... I do not reside in the United States (53)

Q7 What is the highest level of education you have completed?

o
o
o
o
o
o

Some high school (1)
High school diploma/GED (2)
Some college/Associate's degree (3)
Bachelor's degree (4)
Master's and/or doctoral degree (5)
Prefer not to say (7)
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Q8 What is your yearly household income?

o
o
o
o
o
o
o
o

Less than $20,000 (1)
$20,000-$34,999 (2)
$35,000-$49,999 (3)
$50,000-$74,999 (4)
$75,000-$99,999 (5)
$100,000-$124,999 (6)
More than $125,000 (7)
Prefer not to say (8)

Q9 Have you consumed kombucha in the last 18 months?

o
o

Yes (1)
No (2)

Skip To: Q25 If Have you consumed kombucha in the last 18 months? = No

Q10 How frequently do you consume kombucha?

o
o
o
o
o

Almost never (Less than once a month) (1)
Rarely (1-2 times/month) (2)
Frequently (1-5 times/week) (3)
Every day (4)
Prefer not to say (5)

Q11
Do you give kombucha to any members of your household members who are under the
age of 18?
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o
o
o
o

Yes (1)
No (2)
No children or teens in my household (3)
Prefer not to say (4)

Q12 In the past 18 months, have you consumed any of the following low-alcohol
fermented beverages?

o Water kefir (1)
o Kvass (16)
o Whey soda (17)
o Jun (21)
o Ginger bug (22)
o
Other (please explain) (23)
________________________________________________
o None of these (24)
Q13 Where do you most frequently get your kombucha?

o
o
o
o
o

I purchase it at a retail store (1)
I brew it myself (2)
I get it directly from a brewer (purchased or given) (3)
Mail delivery service (Amazon, FreshDirect, or other delivery services) (4)
Prefer not to say (5)

Skip To: Q15 If Where do you most frequently get your kombucha? != I purchase it at a retail
store
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Q14 If you indicated that you purchase kombucha at a retail store, from what kind of
store do you buy it?

o
o
o
o
o
o
o

Big Box Store (Wal-Mart, Target, Costco, etc.) (1)
Large Grocery Store (2)
Natural Foods Store (3)
Convenience Store (Gas Station, Bodega) (4)
Farmer's Market (5)
Prefer not to say (6)
Not applicable (7)

Q15 Which brands do you consume most frequently? Please mark all products that you
consume regularly.

o
o
o
o
o
o
o
o
o
o

Kevita (6)
Health-Ade (3)
GT's (2)
Holy Kombucha (5)
Brew Dr. (1)
Rowdy Mermaid (7)
Humm (4)
Other (8) ________________________________________________
Prefer not to say (10)
I don't drink brand name products (9)
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Q16 What is the one most important reason that you consume kombucha?

o Flavor (1)
o Bubbles/ carbonation (5)
o Color (6)
o Health benefits (2)
o Clarity (7)
o Organic acid content (8)
o Probiotic content (9)
o Nutrient content (4)
o Cost (3)
o Brand (10)
o Raw/ not pasteurized (11)
o
Other (Explain) (12)
________________________________________________
o Prefer not to say (13)
Q64 Now, in your opinion, is kombucha appropriate at any of these occasions?

o
o
o
o
o
o

Breakfast (4)
Snack (5)
Lunch (6)
Sports beverage (7)
Dinner (8)
None of these (9)
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Q22 Which of these traits would make you more likely to choose a certain type of
kombucha if it was displayed on the label? Select all that apply.

o
o
o
o
o
o
o
o

USDA Certified Organic (1)
Non-GMO (2)
Gluten Free (3)
Traditionally Fermented (4)
Raw or Non-Pasteurized (5)
Pasteurized (6)
None of these (7)
Prefer not to say (8)

Q23 In terms of kombucha appearance, which of these levels of floating particles is most
appealing to you?

o
o
o

No particles at all (1)
Some floating particles (2)
Lots of floating particles (3)

Q24 In terms of kombucha appearance, which of these clarity levels is most appealing to
you?

o
o
o
o
o

Completely clear (1)
Slightly cloudy (2)
Moderately cloudy (3)
Very cloudy (4)
Opaque (no light comes through) (5)
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Display This Question:
If Have you consumed kombucha in the last 18 months? = No

Q25 If you indicated that you have not consumed kombucha in the last 18 months,
please choose the one answer that best describes why you do not drink it

o
o
o
o
o
o
o

Cost is too high (1)
Not available locally (2)
I do not like or do not think I would like the taste (3)
I am concerned about kombucha safety (4)
Other (5) ________________________________________________
No particular reason (6)
Prefer not to say (7)

Q26 If you believe that kombucha has health benefits, please choose all benefits that
you think it has.

o
o
o
o
o
o
o

Improved gut health (1)
Protects against chronic disease (obesity, diabetes, etc.) (2)
Weight loss (3)
Liver and/or kidney health (4)
Strengthen immune system (5)
Other (specify) (6) ________________________________________________
I do not believe it has health benefits (7)

Carry Forward Displayed Choices from "How frequently do you consume kombucha?"
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Q27 How frequently do you consume other fermented products? (Dairy kefir, sauerkraut,
kimchi, yogurt, etc.)

o
o
o
o
o
o
o

Almost never (Less than once a month) (1)
Rarely (1-2 times/month) (2)
Frequently (1-5 times/week) (3)
Every day (4)
Prefer not to say (5)

End of Block: Default Question Block
Start of Block: BEVQ Frequency

Q30 In an average week, how often do you consume the following beverages? If you
cannot see the answer options, please click on the V-shape on the right.

Water or
unsweetened
sparkling water
(1)
100% Fruit
Juice (2)
Sweetened
Juice
Beverage/Drink
(fruit punch,
juice cocktail,
Sunny Delight,
Capri Sun) (3)
Whole Milk,
Reduced Fat
Milk, or
Chocolate Milk
(4)
Low Fat 1%
Milk, Fat
Free/Skim Milk,
Buttermilk, or
Soy Milk (5)
Nut Milk
(almond,

Never or
less
than 1
times
per
week (1)

1 time
per
week (2)

2-3
times
per
week (3)

4-6
times
per
week (4)

1 time
per day
(5)

2 times
per day
(6)

3 or
more
times
per day
(7)

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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cashew,
coconut) (6)
Soft Drinks,
Regular (7)
Energy &
Sports Drinks,
Regular (Red
Bull, Gatorade,
Powerade) (8)
Diet or
Artificially
Sweetened
Soft Drinks,
Energy &
Sports Drinks
(diet Coke,
Crystal Light,
artificially
sweetened
sparkling
water, SugarFree or Total
Zero Red Bull,
Powerade
Zero) (9)
Sweet Tea
(with sugar)
(10)
Tea or Coffee,
black (no
creamer or
milk) (11)
Tea or Coffee
(with milk or
creamer) (12)
Wine (13)
Hard Liquor
(vodka, rum,
tequila, etc.)
(14)
Beer, Ales,
Wine Coolers,
Non-alcoholic
or Light Beer
(15)
Kombucha,
Water Kefir, or
other Lowalcohol
Fermented
Beverage (16)

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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o
o

End of Block: BEVQ Frequency
Start of Block: BEVQ Quantities

Q31
When you consume these beverages, how much do you drink at a time? Please answer
N/A for any beverages that you do not drink.

Water or
unsweetened
sparkling water
(1)
100% Fruit
Juice (2)
Sweetened
Juice
Beverage/Drink
(fruit punch,
juice cocktail,
Sunny Delight,
Capri Sun) (3)
Whole Milk,
Reduced Fat
Milk, or
Chocolate Milk
(4)
Low Fat 1%
Milk, Fat
Free/Skim Milk,
Buttermilk, or
Soy Milk (5)
Nut Milk
(almond,
cashew,
coconut) (6)
Soft Drinks,
Regular (7)
Energy &
Sports Drinks,
Regular (Red
Bull, Gatorade,
Powerade) (8)
Diet or
Artificially
Sweetened
Soft Drinks,

N/A (8)

Less
than 6 fl.
oz (3/4
cup) (1)

8 fl. oz
(1 cup)
(2)

12 fl. oz
(1 1/2
cup) (3)

16 fl. oz
( 2 cups)
(4)

20 fl. oz
(2 1/2
cups) (5)

>20 fl oz
( 2 1/2
cups) (6)

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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Energy &
Sports Drinks
(diet Coke,
Crystal Light,
artificially
sweetened
sparkling
water, SugarFree or Total
Zero Red Bull,
Powerade
Zero) (9)
Sweet Tea
(with sugar)
(10)
Tea or Coffee,
black (no
creamer or
milk) (11)
Tea or Coffee
(with milk or
creamer) (12)
Wine (13)
Hard Liquor
(vodka, rum,
tequila, etc.)
(14)
Beer, Ales,
Wine Coolers,
Non-alcoholic
or Light Beer
(15)
Kombucha,
Water Kefir, or
other Lowalcohol
Fermented
Beverage (16)

o
o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

End of Block: BEVQ Quantities
Start of Block: Block 5
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Q32 If you drink tea or coffee without creamer or milk, do you add any of the following?

o
o
o
o

Sugar (1)
Artificial sweetener (2)
Other type of sweetener (3)
Not applicable (4)

Q33 If you drink tea or coffee with creamer or milk, please select all that you add to your
beverage.

o
o
o
o
o
o
o
o
o
o
o

Sugar (1)
Artificial Sweetener (2)
Milk (3)
Half & Half or Cream (4)
Flavored creamer (5)
Plain creamer (6)
Sugar-free creamer (7)
Other (8)
Not applicable (9)

End of Block: Block 5
Start of Block: Block 4

Q34 This survey is now complete. Thank you very much for your time and participation.

o

End of Block: Block 4
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Appendix D: Full Respondent Location by State
Category
North Central
Indiana
Illinois
Kansas
Michigan
Minnesota
Missouri
Nebraska
North Dakota
Ohio
South Dakota
South Atlantic
Delaware
Florida
Georgia
North Carolina
South Carolina
Virginia
Washington, D.C.
West Virginia
Mid-Atlantic
New Jersey
New York
Pennsylvania
South Central
Alabama
Arkansas
Kentucky
Mississippi
Louisiana
Oklahoma
Tennessee
Texas
Mountain
Arizona
Colorado
Idaho
Montana
Nevada
New Mexico
Utah
Wyoming

Pacific

Number (percent of total responses) a
464 (22.1%)
42 (2.0%)
85 (4.0%)
20 (1.0%)
60 (2.9%)
44 (2.1%)
40 (1.9%)
11 (0.5%)
4 (0.2%)
83 (3.9%)
7 (0.3%)
478 (22.7%)
6 (0.3%)
185 (8.8%)
63 (3.0%)
84 (4.0%)
35 (1.7%)
54 (2.6%)
1 (0.05%)
11 (0.5%)
318 (15.1%)
74 (3.5%)
147 (7.0%)
97(4.6%)
295 (14.0%)
31 (1.5%)
11 (0.5%)
20 (1.0%)
18 (0.9%)
23 (1.1%)
13 (0.6%)
42 (2.0%)
137 (6.5%)
227 (10.8%)
98 (4.7%)
39 (1.9%)
10 (0.5%)
7 (0.3%)
37 (1.8%)
15 (0.7%)
17 (0.8%)
4 (0.2%)

US Populationb
68,308,724 (20.9%)

221 (10.5%)

53,441,278 (16.3%)
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65,322,408 (20%)

41,257,789 (12.6%)

59,431,540 (18.1%)

24,552,385 (7.5%)

Alaska
California
Hawaii
Oregon
Washington
New England
Connecticut
Maine
Massachusetts
New Hampshire
Rhode Island
Vermont

1 (0.05%)
132 (6.3%)
18 (0.9%)
27 (0.1%)
43 (2.0%)
101 (4.8%)
26 (1.2%)
8 (0.3%)
39 (1.9%)
12 (0.6%)
11 (0.5%)
5 (0.2%)

a

14,853,290 (4.5%)

Counts are followed by percent of total responses (n=2,103)
Counts are U.S. population estimates by geographic census region division as of July 1, 2019,
followed by the percentage of the total U.S. population (U.S. Census Bureau, 2019)
b
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Appendix E: Written Answers for Perceived Health Benefits
"I Don't Know" (n=239)
no idea

unsure

Don’t know

do not know

Do not know

NEVER HEARD OF IT

Not sure

No idea

don't know

Not familiar with the product.

I have no idea

not familar with it

Don't know

Don't know

don't know if it has benefits

Don't know anything about it

dont know

Don't know

know nothing about it

I do not know

Don’t know

?

Unsure

I have no idea whether it does.

?
I have no idea what benefits it
has, if any.

No idea what it is.

no idea-never heard of it

Never have seen it in stores.

Not sure

don't know

What is kombucha?

Dont know

No clue

I DON'T KNOW

not familiar

never heard of it
I don't know anything about it,
but am curious

I have never heard of it

Still don’t know what the hell it is

unknown to me

No idea

no idea

But I am a very young man

What is it?

I don't know

I've never heard of it

I do not know

???

Don't know!!

Unknown

unsure
Uneducated about the
benefits

never heard of

Don’t know

Unknown

no opinion

never heard of it

what is it

I don't know what it is.

Unfamiliar with drink.

unknown

don't know benefits

I just dont know

I don't know what it does

Uncertain about facts

Not at all familiar with.

Im not aware of any

I have no idea

Never heard of it

Don't know

Don't know if it does or not

Never heard of it

Don't know

I do not know what it is

Don't know what it is

Don't know what it is

I don't care

don't know what it is

Not sure, conflicting information

know nothing about it

don;t know

never heard of it

have no idea

see above answer

unknown

I'm not sure

Don’t know what it is

don't know much about it

have no idear

I don't know

don't know enough

Never heard of it

I don’t know what it is

I have never had it.

no idea

I NEVER TRY IT

Don't know

no idea

i dont know

do not know

I don't know hat it is

not sure

what is it

don't know

I am unsure

Dont know
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Don't know

I don't kow

I don't know what it is

Don't know

i have no idea

Never heard of it

What is it?

never heard of it

no idea what it is

See above

not sure

DK

Don't Know

I don't know what it is

I have no idea

I don't know what it is

not sure of benifits

Do not know what it is

don't know

i dont know what it is

do not know

Don't know

No familiar with it

Not sure what it is

no idea what it is

IDK

I don't know any benefit.

I don't know

None

I don't know for sure.

Placebo

Do know know

Don't know

I don't know

don't know

don't know

dont know

Don’t know
I don't know if it does, don't
know much about it.

no idea

I don't know

Unsure

do not know

don't know

Don't know what it is.

Unknown

Don’t know

Don't know

no clue

Never heard of it

I don't know what it is

don't know

I'm unknown to this brand

I don't know.

do not know

I dont know

I don't know what it is

Don’t know

I don't know what it is

don't know

No idea.

Don’t know

Don’t know what it is

not familiar

I’m not sure

not aware of it

don'r know

I don't know what it is

have no idea

No idea what benefits
do not know what the product
is

I don’t know what it is

don't know what health benefits

Unsure

Never heard of it

Don't know

Never heard of it

I don't know

no idea

Don't know

Know nothing about it

what is it

in don't know

Unsure

don't know

Not sure

not sure

do not know

Don't know

not familiar with it

I don't know
I do not know; the claims, if
any, of Health benefits have
nor been proven.

dont know

Unknown

Don't know anything about it to say

Do not know

don't know

Don't know

dont know

Don't know

I don't know

no idea

I don’t know

i don’t know what kombucha is

don't know

I don't know what it is.

I've never heard of it

Don't know

no idea
I DONT KNOW WHAT IT
IS

Don't know

I do not know
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unfamiliar

Not sure what it is

Don't know what it is

don't know

don't know

Im not sure

don't know much about it

I have no idea

Don't know benefits of this product.

Have never had it

No idea

I am unsure

Additional Benefits (n=5)
It make you feel good
Helps skin
Helps my acid reflux
Migraine headaches
Cholesterol management
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